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Plants synthesize an enormous variety of metabo- 
lites that can be classified into two groups based on 
their function: primary metabolites, which partici- 
pate in nutrition and essential metabolic processes 
within the plant, and secondary metabolites (also 
referred to as natural products), which influence eco- 
logical interactions between plants and their environ- 
ment (Croteau et al., 2000). Isoprenoids (also called 
terpenoids) are the most functionally and structur- 
ally varied group of plant metabolites. Isoprenoids 
are synthesized in all organisms but are especially 
abundant and diverse in plants, with tens of thou- 
sands of compounds reported to date (Chappell, 
1995, 2002; McGarvey and Croteau, 1995; Croteau et 
al., 2000). Many isoprenoids are present in all plants 
and act as primary metabolites with roles in respira- 
tion, photosynthesis, and regulation of growth and 
development. However, the highest variety of isopre- 
noids is secondary metabolites that function in pro- 
tecting plants against herbivores and pathogens, in 
attracting pollinators and seed-dispersing animals, 
and as allelochemicals that influence competition 
among plant species (Croteau et al., 2000; Chappell, 
2002). Many compounds with important commercial 
value as flavors, pigments, polymers, fibers, glues, 
waxes, drugs, or agrochemicals are secondary metab- 
olites of isoprenoid origin. Each plant species synthe- 
sizes a specific array of isoprenoid secondary metab- 
olites, and most of them (including rubber and the 
anticancer drug taxol) are produced only in a few 
wild or semiwild plant species. Although genetic 
engineering appears to be a powerful tool to direct 
the production of both primary and secondary iso- 
prenoid products in plants, only a partial knowledge 
of the pathways involved in the biosynthesis of their 
precursors was available until very recently. 



1 This work was supported by the Spanish Ministerio de Ciencia 
y Tecnologfa (grant no. BIO1999-0503-C02-01 and "Ramon y 
Cajal" program) and by Generalitat de Catalunya (grant no. CIRIT 
2001SGR-00109). 

* Corresponding author; e-mail mrodrigu@sun.bq.ub.es; fax 
34-93-402-1219. 

www.plantphysiol.org/cgi/doi/10.1104/pp.007138. 



ISOPRENOID BIOSYNTHESIS. A TALE OF 
TWO PATHWAYS 

Despite their diversity of functions and structures, 
all isoprenoids derive from the common five-carbon 
(C 5 ) building units isopentenyl diphosphate (IPP) 
and its isomer dimethylallyl diphosphate (DMAPP), 
also called isoprene units (Fig. 1). The simplest iso- 
prenoids, like isoprene (a volatile product released 
from photosynthetically active tissues that partici- 
pates in the formation of tropospheric ozone), con- 
tain a single C 5 unit and are called hemiterpenes. 
More complex isoprenoids are usually formed by 
"head-to-tail" or "head-to-head" addition of isoprene 
units. Monoterpenes are C 10 isoprenoids that consist 
of two isoprene units and are components of the 
essences of flowers, herbs, and spices. The isopre- 
noids that derive of three isoprene units are C 15 
sesquiterpenes, which can be found in essential oils 
and act as antimicrobial phytoalexins and antifeed- 
ants. The diterpenes (C 20 ) include the side chain of 
chlorophyll, phylloquinones and tocopherol, gib- 
berellins, phytoalexins, and taxol. The triterpenes 
(C 30 ), such as phytosterols, brassinosteroids, and 
some phytoalexins, toxins, and waxes, are generated 
by the joining of two C 15 chains. The most prevalent 
tetraterpenes (C 40 ) are carotenoids, which are pig- 
ments in many flowers and fruits, contribute to light 
harvesting, and protect the photosynthetic apparatus 
from photooxidation. Polyterpenes contain more 
than eight isoprene units and include prenylated 
electron carriers (ubiquinone and plastoquinone) and 
polyprenols such as rubber and dolichol (required 
for protein glycosylation). The products of partial 
isoprenoid origin, including cytokinins or prenylated 
proteins, are called meroterpenes (McGarvey and 
Croteau, 1995; Croteau et al, 2000). 

After the discovery of the mevalonic acid (MVA) 
pathway in yeast and animals in the 1950s, it was 
assumed that IPP was synthesized from acetyl-CoA 
via MVA and then isomerized to DMAPP in all or- 
ganisms (Chappell, 1995; McGarvey and Croteau, 
1995). In many cases, however, the experimental data 
on the biosynthesis of specific isoprenoids in plants 
and microorganisms could not be explained from the 
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Figure 1. Isoprenoid biosynthesis pathways in 
the plant cell. HMG-CoA, Hydroxymethylglu- 
taryl CoA; MVP, 5-phosphomevalonate; MVPP, 
5-diphosphomevalonate; HBMPP, hydroxymethyl- 
butenyl 4-diphosphate; FPP, farnesyl diphos- 
phate; ABA, abscisic acid. The first intermediate 
specific to each pathway is boxed. Enzymes are 
indicated in bold: AACT, acetoacetyl CoA thio- 
lase (EC 2.3.1.9); HMGS, HMG-CoA synthase 
(EC 4.1.3.5); HMGR, HMG-CoA reductase (EC 
1 .1 .1 .88); MVK, MVA kinase (EC 2.7.1 .36); PMK, 
MVP kinase (EC 2.7.4.2); PMD, MVPP decarbox- 
ylase (EC 4.1.1.33); IDI, IPP isomerase (EC 
5.3.3.2); GPS, CPP synthase (EC 2.5.1.1); FPS, 
FPP synthase (EC 2.5.1.10); GGPS, GGPP syn- 
thase (EC 2.5.1.29); DXS (EC 4.1.3.37); DXR, 
DXP reductoisomerase (EC 1.1.1.267); CMS (EC 
2.7.7.60); CMK (EC 2.7.1.148); MCS (EC 
4.6.1.12); HDS; IDS, IPP/DMAPP synthase. The 
steps specifically inhibited by mevinolin (mev) 
and fosmidomycin (fosm) are indicated. 
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exclusive operation of the MVA pathway (for review, 
see Lichtenthaler et al., 1997, 1999; Eisenreich et al., 
1998, 2001; Rohmer, 1999). A few years ago, an alter- 
native MVA-independent pathway for the biosynthe- 
sis of the isoprene building units was identified by 
labeling experiments in bacteria (Flesch and Rohmer, 
1988; Rohmer et aL, 1993; Broers, 1994) and plants 
(Schwarz, 1994). This pathway was originally named 
non-mevalonate pathway or Rohmer pathway. After 
the identification of the first steps of the pathway, its 
name was changed to indicate the substrates (pyru- 
vate /glyceraldehyde 3-phosphate [G3P] pathway) or 
the first intermediate, deoxyxylulose (DX) 5-phos- 
phate (DXP pathway). However, it is becoming more 
accepted to name the pathway after what is currently 
considered its first committed precursor, methyleryth- 
ritol 4-phosphate (MEP), following the same rule used 
to name the MVA pathway. 

Isoprenoids are synthesized in all living organisms, 
but experimental evidence accumulated since the dis- 
covery of the MEP pathway has shown that most 
organisms only use one of the two pathways for the 
biosynthesis of their precursors. Thus, the MEP path- 
way is the only one present in most eubacteria and 
the malaria parasite Plasmodium falciparum, but it is 
absent from archaebacteria, fungi and animals, which 
synthesize their isoprenoids exclusively through the 
operation of the MVA pathway. By contrast, plants 
use both the MEP pathway and the MVA pathway 
for isoprenoid biosynthesis, although they are local- 
ized in different compartments (Fig. 1; Lichtenthaler 
et aL, 1997; Eisenreich et al., 1998, 2001; Lichtenthaler, 
1999; Rohmer, 1999). The MEP pathway synthesizes 
IPP and DMAPP in plastids, whereas the MVA path- 
way produces cytosolic IPP (Fig. 1). Mitochondrial 
isoprenoids are synthesized from MVA-derived IPP 
that is imported from the cytosol (Lichtenthaler, 
1999). Some exchange of IPP or a common down- 



stream intermediate does also appear to take place 
between the plastids and the cytoplasm (for review, 
see Eisenreich et al, 1998, 2001; Lichtenthaler et aL, 
1997; Lichtenthaler, 1999; Rohmer, 1999). This limited 
exchange may explain in part why the MEP pathway 
was completely overlooked until very recently, be- 
cause labeled precursors of the MVA pathway could 
be incorporated (although with very low efficiency) 
into most plastid isoprenoids. The now uncovered 
MEP pathway for the biosynthesis of isoprenoids 
may represent one of the last evolutionarily con- 
served metabolic pathways which remained to be 
unraveled. 

SIMPLER IS BETTER. ELUCIDATION OF THE MEP 
PATHWAY IN ESCHERICHIA COLI 

E. coli, the metabolically best studied bacterium, 
has served as a powerful model system for the elu- 
cidation of the MEP pathway (Fig. 2), which has been 
achieved thanks to multidisciplinary approaches that 
included organic chemistry, microbial genetics, bio- 
chemistry, molecular biology, and bioinformatics. 
However, the impressively fast identification of the 
genes involved in the pathway in bacteria and plants 
would not have been possible without recently de- 
veloped genomic tools such as the availability of full 
genome sequences and expressed sequence tag (EST) 
collections. The elucidation of the MEP pathway is 
also a beautiful example of how genomics can be 
readily integrated with traditional approaches to iden- 
tify whole metabolic pathways in distant organisms. 

1996 to 1998. From the Precursors to the 
Identification of the First Genes of the Pathway 

Although evidences of a MVA-independent path- 
way for IPP biosynthesis were found independently 
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Figure 2. The MEP pathway. See Figure 1 for abbreviations. 

by different research groups (Flesch and Rohmer, 
1988; Rohmer et al., 1993; Broers, 1994; Schwarz, 
1994), Rohmer and collaborators were the first in 
publishing their work in refereed journals. These 
authors used labeled precursors to study the biosyn- 
thesis of the bacterial isoprenoids hopanoids, and 
they observed labeling patterns that suggested the 
addition of a C 2 unit derived from pyruvate by de- 
carboxylation to a C 3 those phosphate (or a deriva- 
tive) in a transketolase type reaction (Flesch and 
Rohmer, 1988; Rohmer et al, 1993). G3P and pyru- 
vate were afterward identified as the direct precur- 
sors of IPP by labeling experiments with E. coli mu- 
tants defective in enzymes of the triose phosphate 
metabolism (Rohmer et al., 1996). These experiments 
suggested that the first reaction of the novel pathway 
involved the head-to-head condensation of (hydroxy- 
ethyl) tWamin derived from pyruvate with the CI 
aldehyde group of G3P to yield DXP (Fig. 2), a com- 
pound that also serves as a precursor in the biosyn- 
thesis of the vitamins B a (thiamine) and B 6 (pyridoxol) 
in bacteria and plastids (Fig. 1). Other studies in dif- 
ferent research groups confirmed the incorporation of 
labeled DX into bacterial and plant plastidial isopre- 
noids (for review, see Lichtenthaler et al., 1997; Eisen- 
reich et al., 1998; Lichtenthaler, 1999; Rohmer, 1999). 

Once this information was available, three inde- 
pendent approaches led to the identification of the 
first gene of the MEP pathway, encoding DXP syn- 
thase (DXS; Sprenger et al, 1997; Lange et al, 1998; 
Lois et al., 1998). Synthesis of DXP according to the 
mechanism described above required an acyloin con- 
Plant Physiol. Vol 130, 2002 



densation reaction whereby pyruvate is decarboxy- 
lated. This type of reaction was well documented as 
a secondary activity of thiamine diphosphate- 
dependent transketolases or the El component of 
pyruvate dehydrogenase or pyruvate decarboxylase. 
Taking advantage of the recent advent of full 
genomic sequence information for E. coli, Sprenger et 
al. (1997) and Lois et al. (1998) independently found 
a bacterial gene encoding a product with homology 
to transketolase and El. Expression of the corre- 
sponding protein in E, coli and determination of its 
ability to form only DXP from pyruvate and G3P 
confirmed that it encoded a DXS enzyme (Sprenger et 
al., 1997; Lois et al., 1998). DXS-like sequences were 
found widespread in bacteria and plants but were 
absent from animal and yeast genomes. The Arabi- 
dopsis homolog had been previously described as 
CLA1, a plastid-targeted protein of unknown func- 
tion encoded by a nuclear gene whose disruption 
caused an albino phenotype (Mandel et al., 1996). 
Following a homology-based approach, Lange et al. 
(1998) identified another plant transketolase-like se- 
quence in a cDNA library from peppermint {Mentha 
piperita) oil gland secretory cells, which are highly 
specialized for monoterpene production and are 
therefore an enriched source of transcripts from 
genes involved in isoprenoid biosynthesis. The iden- 
tified gene encoded a protein with DXS activity that 
was most similar to Arabidopsis CLA1, suggesting a 
role in the biosynthesis of plastid isoprenoids essen- 
tial for photosynthesis and chloroplast function. 

Rohmer et al. (1996) had proposed that an intramo- 
lecular rearrangement of DXP followed by an un- 
specified reduction process could produce MEP in 
the next reaction of the pathway (Fig. 2). Subsequent 
experiments showed that chemically synthesized ME 
was directly incorporated into E. coli isoprenoids 
(Duvold et al., 1997). A genetic strategy based on this 
information succeeded in identifying the bacterial 
gene encoding DXP reductoisomerase (DXR), the en- 
zyme that converts DXP into MEP (Kuzuyama et al., 
1998; Takahashi et aL, 1998). Because MEP is only 
known to be a precursor for isoprenoids, these au- 
thors hypothesized that E. coli auxotrophic mutants 
requiring ME should be specifically affected in MEP 
and isoprenoid biosynthesis. After isolating mutants 
that grew on minimal medium with ME but not in 
the absence of this compound, they identified yaeM 
(now designated dxr or ispC) as the gene comple- 
menting ME auxotrophy in all the mutants and dem- 
onstrated that its product was a DXR enzyme in- 
volved in isoprenoid biosynthesis (Kuzuyama et al., 
1998; Takahashi et al., 1998). 



1999 to 2000. Bioinformatics and Comparative Genomics 
Identify New Candidate Genes 

For the identification of the next gene of the MEP 
pathway, Rohdich et al. (1999) incubated radiola- 
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beled MEP with E. coli cell extracts and purified 
enzyme fractions and observed that a radioactive 
product was produced when the reaction mixture 
contained a nucleotide 5 '-triphosphate (CTP was the 
preferred substrate). On the basis of NMR spectros- 
copy data, the structure of the new metabolite was 
assigned as 4-diphosphocytidyl ME (CDP-ME; Fig. 
2). A database search with CDP and pyrophosphory- 
lase as keywords retrieved a gene encoding a bacte- 
rial enzyme that catalyzes the formation of CDP- 
ribitol from ribitol 5-phosphate and CTP. Subsequent 
database searches with this sequence uncovered a 
number of similar genes from organisms with the 
MEP pathway, including Arabidopsis (in which the 
corresponding protein encompassed a putative plas- 
tid leader sequence). Activity assays with the recom- 
binant product of the E. coli gene {ygbP f also desig- 
nated ispD) demonstrated that it encoded a CDP-ME 
synthase (CMS) that specifically produced CDP-ME 
from MEP and CTP (Fig. 2). Furthermore, incubation 
of radiolabeled CDP-ME with pepper (Capsicum an- 
nuum) chromoplasts resulted in the incorporation of 
radioactivity into carotenoids, suggesting that this 
metabolite was an intermediate of the MEP pathway 
(Rohdich et aL, 1999). 

The identification of the E. coli dxs, dxr, and ygbP 
genes provided sequence information that estab- 
lished the basis for a comparative genomics proce- 
dure that eventually led to the elucidation of the 
entire MEP pathway: the bioinformatic search for 
genes that were conserved in eubacteria and plants 
(the latter showing a N-terminal extension that could 
serve as a plastid targeting signal) but absent in 
archaebacteria, yeast, and animals (which synthesize 
their isoprenoids exclusively from MVA). Thus, 
whole genome comparisons to identify genes after 
the distribution of the identified MEP pathway genes 
retrieved the next two genes of the MEP pathway, 
ychB and ygbB; Herz et al., 2000; Liittgen et aL, 2000). 
A procedure similar to that developed for ygbP was 
used to study the activity of the encoded proteins 
and their involvement in the MEP pathway. The 
purified recombinant enzyme encoded by the E. coli 
ychB gene was shown to be a CDP-ME kinase (CMK) 
that catalyzes the ATP-dependent phosphorylation 
of CDP-ME to CDP ME 2-phosphate (CDP-MEP). 
This compound was then converted into ME 2,4- 
cyclodiphosphate (ME-cPP) by the enzyme ME-cPP 
synthase (MCS), encoded by the E. coli ygbB gene 
(Fig. 2). As expected for MEP pathway enzymes, the 
plant homologs showed putative plastid signal pep- 
tides. In addition, incorporation experiments with 
pepper chromoplasts suggested that both CDP-MEP 
and ME-cPP were intermediates of the MEP pathway 
(Herz et aL, 2000; Liittgen et aL, 2000). A plant gene 
homologous to ychB had previously been retrieved in 
a bioinformatic approach designed to identify ESTs 
encoding metabolite kinases in a cDNA library from 
peppermint oil gland secretory cells (Lange and Cro- 
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teau, 1999a). Although these authors proposed that 
the encoded protein could phosphorylate isopente- 
nyl monophosphate to IPP in the putative last step of 
the MEP pathway, further experiments with the re- 
combinant enzymes from E. coli and tomato (Lycop- 
ersicon esculentum) showed that they catalyzed the 
phosphorylation of CDP-ME to CDP-MEP at a much 
higher rate, indicating that this is the true metabolic 
role of the enzyme (Rohdich et aL, 2000a). 

2000 to 2001. Strains Engineered to Synthesize IPP from 
MVA Demonstrate the Branching of the Pathway and 
Confirm the Role of the Previously Identified Genes 

Although the results described above strongly sug- 
gested that ygbP (ispD), ychB (ispE),and ygbB [ispF) 
encoded enzymes directly involved in the MEP path- 
way, a clear-cut demonstration was provided by the 
development of a neat experimental system origi- 
nally designed for the cloning of unknown MEP 
pathway genes in E. coli (Kuzuyama et aL, 2000a, 
2000b; Takagi et aL, 2000; Campos et aL, 2001a). To ' 
rescue lethal mutants in the MEP pathway genes, E. 
coli cells were genetically engineered with a recom- 
binant MVA operon containing heterologous genes 
for the last three enzymes of the MVA pathway: 
MVA kinase, MVP kinase, and MVPP decarboxylase 
(see Fig. 1). These cells do not synthesize MVA, but 
they can take it from the growth medium and use it 
as an alternative source of IPP, which could be then 
converted to DMAPP by the E. coli IPP isomerase 
encoded by the idi gene (Hahn et aL, 1999). By using 
this system Rodriguez-Concepci6n et al. (2000) dem- 
onstrated that idi is the only gene encoding an en- 
zyme with IPP isomerase activity in E. coli and 
showed that this enzyme plays a role in isoprenoid 
biosynthesis in vivo. However, idi is not an essential 
gene in E. coli (Hahn et aL, 1999; Rodriguez- 
Concepcidn et aL, 2000). The work with strains har- 
boring the MVA operon supported previous evi- 
dence from labeling experiments (Giner et aL, 1998; 
Charon et aL, 2000) demonstrating that the MEP 
pathway branched at some point after MEP leading 
to the separate synthesis of IPP and DMAPP 
(Rodriguez-Concepci6n et aL, 2000). The MVA 
operon system was also used by two independent 
groups to provide genetic evidence that the enzymes 
encoded by ygbP f ychB, and ygbB catalyze reactions of 
the MEP pathway before the proposed branching, 
because the disruption of these genes was lethal, 
indicating that they were not acting in the proposed 
branches to IPP or DMAPP) and could be rescued 
with MVA (Kuzuyama et aL, 2000a, 2000b; Takagi et 
aL, 2000; Campos et aL, 2001a). 

2001 to 2002. Identification of the Last Two 
Genes of the Pathway 

Although the described system with the MVA 
operon was a good genetic tool for the discovery of 
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the rest of the MEP pathway genes, they were first 
described by bioinformatic approaches of compara- 
tive genomics (Cunningham et al., 2000; Campos et 
al., 2001b). The E. coli genes annotated as gcpE (ispG) 
and lytB (ispH) were putatively ascribed to the MEP 
pathway because they were conserved in plants and 
eubacteria with this pathway but were absent from 
archaebacteria, yeast, and animal genomes. In addi- 
tion, the corresponding plant gene products con- 
tained an N-terminal domain that could act as a 
plastid targeting signal. Directed deletion of gcpE 
(Altincicek et al., 2001b; Campos et al., 2001b) or lytB 
(Altincicek et al., 2001a) in E. coli strains engineered 
with the MVA operon resulted in cells that were able 
to grow only when the medium was supplemented 
with MVA, demonstrating that both genes were re- 
quired specifically for IPP biosynthesis in E. coli. 
Subsequent studies (Hecht et al., 2001; Seemann et al., 
2002a, 2002b; Wolff et al, 2002) contributed to reveal 
that the gcpE gene product encoded an enzyme (hy- 
droxymethylbutenyl 4-diphosphate [HMBPP] syn- 
thase [HDS]) that catalyzes the formation of HMBPP 
from ME-cPP (Fig. 2). The role of lytB is less clear, but 
it appears to encode an enzyme (IDS) that directly 
converts HMBPP into a 5:1 mixture of IPP and 
DMAPP (Fig. 2; Rohdich et al., 2002). Therefore, the 
activity of this enzyme could be identified as respon- 
sible for the branching, which had been previously 
predicted by biochemical and genetic approaches 
(Giner et al., 1998; Charon et al., 2000; Rodriguez- 
Concepci6n et al, 2000). The branching is an impor- 
tant difference with the MVA pathway, in which IPP 
and DMAPP are generated sequentially, the latter 
arising from the former in a reaction catalyzed by IPP 
isomerase (Fig. 1). 

THE MEP PATHWAY IN PLANTS 

The recent development of genomic tools is revo- 
lutionizing the study of plant metabolism. As de- 
scribed above, the MEP pathway is a good example 
of how bioinformatics and comparative genomics 
have made relatively fast and simple to identify the 



genes potentially involved in a metabolic pathway in 
different organisms based only on sequence informa- 
tion. Searches on The Arabidopsis Information Re- 
sources database (http://www.Arabidopsis.org) indi- 
cate that genes encoding proteins with homology to all 
the E. coli MEP pathway enzymes are present in Ara- 
bidopsis (Table I). The ChloroP algorithm (http:// 
www.cbs.dtu.dk/services/ChloroP) predicts that all 
of these proteins contain a putative plastid targeting 
peptide of variable length (Table I), consistent with 
their predicted role in plastid isoprenoid biosynthesis. 
Functional genomics approaches consisting of the gen- 
eration and screening of collections of T-DNA and 
transposon insertion mutants have led to the identifi- 
cation of Arabidopsis mutants defective in the genes 
encoding DXS, DXR, and CMS (Budziszewski et al., 
2001). All of these mutants have a seedling-lethal al- 
bino phenotype, confirming that the MEP pathway is 
essential for plant life. With the increasing availability 
on public on-line databases of plant functional genom- 
ics tools (including collections of ESTs and DNA mi- 
croarrays), it will soon become possible to even de- 
duce accurate gene expression data that may provide 
some clues as to their biological role. However, only 
functional analysis of each proposed plant protein 
ortholog with biochemical and genetic approaches 
will ascertain its contribution to the biosynthesis of 
plastid isoprenoids. 

Plant Genes and Enzymes 

Genes and ESTs corresponding to all the MEP path- 
way enzymes (Table I) can be found in the avail- 
ableArabidopsis databases. The most abundant ESTs 
are those from the genes encoding DXS and HDS 
(about 0.2%o of all the ESTs in the collections), fol- 
lowed by IDS (0.1 %o). These ESTs are widely distrib- 
uted in the available Arabidopsis collections (which 
are made from a variety of tissues and developmen- 
tal stages) suggesting that the corresponding genes 
are expressed throughout the plant. From all of the 
tentative orthologs of the E. coli MEP pathway en- 
zymes that can be found in the Arabidopsis genome, 



Table I. Arabidopsis MEP pathway proteins 

The enzymes that have been demonstrated to be involved in plastid isoprenoid biosynthesis are 
shown in bold. The length of the proteins and their predicted plastid targeting peptides (PTP) is indicated 
with the number of amino acid residues. The total number of ESTs in GenBank Arabidopsis collections 



(1 13,330 ESTs) is also shown. 


Protein 


Other Names 


Accession No. 


Length (PTP) 


ESTs 


DXS 


CLA1 


At4g15S60 


717(58) 


23 


DXS2 




At3g21500 


628 (35) 


3 


DXS3 




At5g11380 


700 (47) 


1 


DXR 


ISPQYAEM 


At5g62790 


477 (49) 


4 


CMS 


ISPD,YGBP 


At2g02500 


302 (61) 


1 


CMK 


ISPE,YCHB 


At2g26930 


383 (41) 


6 


MCS 


ISPF,YCBB 


Atlg63970 


223 (52) 


4 


HDS 


ISPC,CCPE 


At5g60600 


740 (38) 


24 


IDS 


ISPH, LYTB 


At4g34350 


452 (38) 


13 
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only DXS might be encoded by more than one gene 
(Table I). Arabidopsis clal mutants defective in DXS 
(At4gl5560) show an albino phenotype and a very 
early arrest of chloroplast development that can be 
rescued with DX (Mandel et al., 1996; Araki et al., 
2000; Estevez et al., 2000). However, mutant plants 
can still accumulate low levels of plastid isoprenoids 
such as chlorophylls and carotenoids, suggesting ei- 
ther an import of cytosolic MVA-derived isoprenoid 
precursors to the plastids or the presence of extra 
DXS enzymes (Araki et al., 2000; Est<§vez et al., 2000). 
Two other Arabidopsis proteins, predicted from 
genomic and EST sequences and tentatively named 
DXS2 (At3g21500) and DXS3 (At5gll380), show ho- 
mology to DXS (Fig. 3). Only a few ESTs from these 
genes have been found in green siliques (three ESTs 




DtS^CUl 

DXS2 

DXS3 



—E H 



717 
700 



Figure 3. Multiple alignment of Arabidopsis DXS-like proteins. Se- 
quences from Arabidopsis DXS (At4g1 5560), DXS2 (At3g21 500), and 
DXS3 (AtSgl 1380) were aligned using the ClustalW program (http:// 
www2.ebi.ac.uk/clustalw). Identical residues are highlighted in 
black boxes (when present in all three sequences) or gray boxes 
(those only present in two sequences). The N-terminal region absent 
from bacterial DXS proteins is underlined in gray. Sequence signa- 
tures of transketolase and DXS enzymes (Querol et al., 2001) include 
the thiamine diphosphate-binding domain (boxed) and two other 
conserved motifs (black bar), one of which contains a His residue 
required for activity (arrowhead). 



from DXS2) and roots (one EST from DXS3), suggest- 
ing that their expression is low and may be restricted 
to certain tissues or developmental stages. By con- 
trast, the gene encoding DXS is widely expressed in 
the Arabidopsis plant, as deduced from the number 
and distribution of ESTs (Table I) and the analysis of 
mRNA and protein accumulation (Estevez et al., 
2000). The differential expression pattern could ex- 
plain why DXS-deficient seedlings show a block in 
plastid isoprenoid synthesis (which causes the albino 
phenotype) that is not rescued by the other two pu- 
tative DXS isoforms. Although both DXS2 and DXS3 
contain N-terminal sequences predicted by the Chlo- 
roP program to target them to plastids (Table I; Fig. 
3), it is not known whether they are functional DXS 
enzymes with a role in the MEP pathway. The de- 
duced mature proteins lack stretches of amino acids 
that are present in all the bacterial and plant DXS 
enzymes (Lois et al., 1998, 2000), and a conserved His 
residue essential for DXS activity (Querol et al., 2001) 
is not present in the DXS3 protein (Fig. 3). A func- 
tional analysis is therefore needed to confirm the 
predictions generated by the sequence-based analysis 
and to demonstrate their biological function. 

The rest of the Arabidopsis MEP pathway enzymes 
(Table I) appear to be encoded by a single gene, and 
functional data supporting their role in plastid iso- 
prenoid biosynthesis are available for DXR (Lange 
and Croteau, 1999b; Schwender et al., 1999; 
Carretero-Paulet et al., 2002), CMS (Rohdich et al., 
2000b; Okada et al., 2002), and HDS (Querol et al., 
2002). A CMK ortholog from tomato has also been 
described (Rohdich et al., 2000a). The most obvious 
difference between plant and E. coli MEP pathway 
enzymes is the presence of N-terminal extensions of 
variable sequence and length (Table I), which have 
been shown to function as plastidial signal peptides 
for plant DXS (Araki et al., 2000; Lois et al., 2000), 
DXR (Rodriguez-Concepci6n et al., 2001; Carretero- 
Paulet et al., 2002), and HDS (Querol et al., 2002). The 
mature proteins produced after cleavage of these 
peptides are similar to the bacterial enzymes except 
in the case of HDS (GCPE), which contains a large 
plant-specific domain (Querol et al., 2002). The ma- 
ture Arabidopsis HDS protein is able to complement 
the lethal deletion of the gcpE gene in E. coli, but it is 
possible that because of this extra domain, the plant 
protein may have distinct regulatory or catalytic 
functions. Most of the work on the characterization of 
the MEP pathway enzymes has been done with the E. 
coli proteins, including the resolution of the crystal 
structure of the enzymes DXR (Reuter et al., 2002; 
Yajima et al, 2002), CMS (Kemp et al., 2001; Richard 
et al., 2001), and MCS (Kemp et al., 2002; Richard et 
al, 2002; Steinbacher et al., 2002). By contrast, only 
limited knowledge about the catalytic properties of 
the plant enzymes is available (for review, see Eisen- 
reich et al., 2001). 



1084 



Plant Physiol. Vol. 130, 2002 



The Methylerythritol Phosphate Pathway 



Regulation of the Metabolic Flow through the 
MEP Pathway 

Despite the impressive progress in the elucidation 
of the MEP pathway in bacteria and plants, much 
work is still ahead to analyze the contribution of the 
different enzymes to the control of the flux of inter- 
mediates through the pathway that will eventually 
determine the supply of IPP and DMAPP for the 
synthesis of plastid isoprenoid end products. The 
first studies have been carried out with DXS and DXR 
(Mandel et al v 1996; Bouvier et al., 1998; Lange et al., 
1998; Lange and Croteau, 1999b; Schwender et al, 
1999; Araki et al., 2000; Chahed et al., 2000; Estevez et 
al., 2000, 2001; Lois et al., 2000; Veau et al., 2000; 
Walter et al., 2000; Mahmoud and Croteau, 2001; 
Rodriguez-Concepcion et al., 2001; Carretero-Paulet 
et al., 2002). To date, DXS is the only enzyme of the 
MEP pathway that has been shown to have a limiting 
role for isoprenoid biosynthesis in all the systems 
analyzed, including Arabidopsis (Estevez et al., 

2001) , tomato (Lois et al., 2000), and bacteria (Harker 
and Bramley, 1999; Miller et al., 1999, 2000; Ku- 
zuyama et al., 2000c; Matthews and Wurtzel, 2000). 
The role of DXR is less clear. Overexpression studies 
suggest that DXR activity is not limiting for isopre- 
noid biosynthesis in bacteria (Miller et al v 2000). The 
dramatic accumulation of carotenoids that takes 
place during tomato fruit ripening does not require 
increased levels of DXR transcripts and encoded pro- 
tein either (Rodnguez-Concepcidn et al., 2001). By 
contrast, overexpression of DXR in peppermint led to 
increased isoprenoid synthesis (Mahmoud and Cro- 
teau, 2001), and a positive correlation was found 
between enhanced isoprenoid biosynthesis and accu- 
mulation of transcripts encoding both DXS and DXR 
in rnonocot roots (Walter et al., 2000) and periwinkle 
(Catharanthus roseus) cell cultures (Veau et al., 2000). 
The distribution of DXR and DXS transcripts in the 
Arabidopsis plant is similar, with highest levels in 
light-grown seedlings and inflorescences (Carretero- 
Paulet et al, 2002). However, DXS expression pre- 
cedes that of DXR in some organs, such as develop- 
ing inflorescences, suggesting that DXR instead of 
DXS might be limiting for the onset of plastid isopre- 
noid biosynthesis in this case (Carretero-Paulet et al., 

2002) . Together, the results support a general regu- 
latory role for DXS in controlling the metabolic flux 
through the MEP pathway, whereas DXR activity 
may be limiting or not depending on the species, 
organ, and/or developmental stage. It is likely that 
other enzymes of the MEP pathway may also con- 
tribute to regulate the supply of intermediates for 
plastid isoprenoid biosynthesis, but this remains to 
be established. 



Coordination with Related Metabolic Pathways 

The MEP pathway produces plastidial IPP and 
DMAPP precursors that are then used as building 
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blocks for the production of isoprenoid end products 
by many different pathways (Fig. 1). A central ques- 
tion is how the downstream pathways are coordi- 
nated with the MEP pathway (and among them) to 
make sure that the required precursors will be sup- 
plied when needed. Expression of some of the MEP 
pathway genes has been shown to either precede or 
parallel the activation of specific pathways for the 
production of monoterpenes in peppermint oil gland 
secretory cells (Lange et al., 1998), monoterpenoid 
indole alkaloids in periwinkle cell cultures (Veau et 
al., 2000), apocarotenoids in rnonocot roots (Walter et 
al., 2000), and carotenoids in pepper and tomato fruit 
(Bouvier et al., 1998; Lois et al., 2000). In the last case, 
it has been shown that the expression of tomato DXS 
can be regulated by changes in the carotenoid com- 
position of the fruit (Lois et al., 2000). Furthermore, 
changes in the levels of MEP pathway intermediates 
in tomato fruit fed with DX or treated with fosmido- 
mycin (a specific inhibitor of DXR activity; Fig. 1) 
induced the expression of DXS but also of PSY1, the 
gene encoding the committed enzyme that catalyzes 
the first step of the carotenoid pathway in fruit (Lois 
et al., 2000; Rodriguez-Concepci6n et al., 2001). These 
results suggest a significant coordination between 
both the MEP pathway and the carotenoid pathway 
through the control of the expression of key genes, 
which may contribute to a fine regulation of carot- 
enoid accumulation. Interference with this balanced 
regulation by overexpression of PSY1 under the 35S 
promoter in transgenic tomato led to the production 
of dwarf plants because the geranylgeranyl diphos- 
phate available for gibberellin synthesis was redi- 
rected into the carotenoid pathway (see Fig. 1; Fray et 
al., 1995). This exemplifies how our limited knowl- 
edge on the mechanisms by which the MEP pathway 
and the downstream pathways are coordinated rep- 
resents an important obstacle to modify precisely the 
production of specific isoprenoid end products. 

The unique compartmentalization of isoprenoid 
biosynthesis in plants involves the existence of addi- 
tional plant-specific regulatory mechanisms. Al- 
though the MEP pathway and the MVA pathway are 
independent pathways that are physically separated, 
they usually coexist within the plant cell (Fig. 1). In 
fact, a limited exchange of isoprene building units 
(IPP and DMAPP) or a common downstream inter- 
mediate takes place between compartments, and 
some isoprenoid end products are built from precur- 
sors supplied by both the MEP pathway and the 
MVA pathway (for review, see Eisenreich et al, 1998, 
2001; Lichtenthaler et al., 1997; Lichtenthaler, 1999; 
Rohmer, 1999). Although the extent of this crossflow 
depends on the plant species, it has been estimated to 
be below 1% in intact plants under physiological 
conditions (Eisenreich et al., 2001). In experiments 
carried out with seedlings, the rate of exchange of 
intermediates appears not to be high enough to fully 
rescue a block of one of the two pathways. Thus, the 
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specific inhibition of MVA-derived isoprenoid bio- 
synthesis with mevinolin (Fig. 1) in radish (Raphanus 
sativus) seedlings cannot be overcome by the delivery 
of common isoprenoid intermediates from the plas- 
tidial MEP pathway (Schindler et al., 1985). Arabi- 
dopsis mutant seedlings defective in MEP pathway 
genes (Mandel et al, 1996; Araki et al., 2000; Estevez 
et al., 2000; Budziszewski et al., 2001) similarly show 
an albino phenotype likely because the block in the 
synthesis of plastid isoprenoids required for photo- 
synthesis and photoprotection (such as chlorophylls, 
carotenoids, tocopherol, and plastoquinone) cannot 
be rescued by the import of cytosolic MVA-derived 
intermediates. The same phenotype is observed 
when seeds from Arabidopsis (Fig. 4) or tomato 
(Rodriguez-Concepci6n et al., 2001) are germinated 
in the presence of fosmidomycin, a specific DXR 
inhibitor that causes a general block in plastid iso- 
prenoid biosynthesis (Zeidler et al., 1998). However, 
the dynamics and the regulation of the crossflow of 
common intermediates between cell compartments 
may vary dramatically in different species, cell types, 
and/or developmental stages. This is an area of in- 
tensive research that will benefit from the availability 
of specific inhibitors such as mevinolin and fosmido- 
mycin (Fig. 1) to block any of the two pathways for 




Figure 4. Inhibition of plastid isoprenoid biosynthesis with fosmido- 
mycin (fosm). A, Arabidopsis seedling grown for 10 d on Murashige 
and Skoog medium. B, Arabidopsis seedlings grown for 10 d on 
Murashige and Skoog medium supplemented with 100 /i,M fosmido- 
mycin. C, Tomato fruit 2 weeks after injection at the mature green 
stage with a 10 mM Tris, pH 8.5, solution (left fruit) or the same 
solution containing fosmidomycin to a final concentration of 200 jam 
(right fruit). Fruit volume was estimated from the diameter. 



isoprenoid synthesis in a given plant, organ, or stage 
of development. For instance, treatment of tomato 
mature green fruit with fosmidomycin inhibited sub- 
sequent carotenoid accumulation (Zeidler et al., 1998; 
Rodriguez-Concepci6n et al., 2001), resulting in fruit 
of yellow-orange color instead of red when ripe (Fig. 
4C). These results and previous experiments of treat- 
ment with mevinolin (Rodriguez-Concepci6n and 
Gruissem, 1999) support that the MVA pathway does 
not contribute significantly to carotenoid biosynthe- 
sis in tomato fruit. Future experiments should estab- 
lish how the crossflow of MEP- or MVA-derived 
isoprenoid intermediates is modulated under physi- 
ological conditions and the nature of the transport 
system for prenyl diphosphate compounds between 
cytoplasm and plastids. 

CONCLUDING REMARKS 

The joint contribution of genomics integrated with 
traditional biochemical and genetic approaches has 
led to the impressively fast elucidation of the MEP 
pathway for the biosynthesis of plastid isoprenoids, a 
metabolic milestone that represents a huge step for- 
ward toward understanding (and manipulating) iso- 
prenoid biosynthesis in plants. Nevertheless, we still 
lack fundamental knowledge on the regulatory 
mechanisms that control the flow of intermediates 
through the pathway and the coordination with re- 
lated metabolic pathways. The benefits that the char- 
acterization of the MEP pathway can represent go 
beyond metabolic engineering. The MEP pathway, 
which is absent from humans but is present in patho- 
genic bacteria (many of which are acquiring resis- 
tance to currently available antibiotics) and in the 
malaria parasite Plasmodium falciparum, constitutes an 
ideal target for the development of novel antimalarial 
and antibacterial agents (Jomaa et al., 1999; Altinci- 
cek et al., 2001c; Hintz et al., 2001). Plants are prom- 
ising test systems for the development of such inhib- 
itors of the MEP pathway, which could also serve as 
herbicides (Zeidler et al., 2000; Lange et al., 2001). 
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Peppermint {Mentha x piperita L) was independently transformed 
with a homologous sense version of the 1-deoxy-D-xylulose-5- 
phosphate reductoisomerase cDNA and with a homologous anti- 
sense version of the menthofuran synthase cDNA, both driven by 
the CaMV 35S promoter. Two groups of transgenic plants were 
regenerated in the reductoisomerase experiments, one of which 
remained normal in appearance and development; another was 
deficient in chlorophyll production and grew slowly. Transgenic 
plants of normal appearance and growth habit expressed the 
reductoisomerase transgene strongly and constitutive^ as deter- 
mined by RNA blot analysis and direct enzyme assay, and these 
plants accumulated substantially more essential oil (about 50% 
yield increase) without change in monoterpene composition com- 
pared with wild-type. Chlorophyll-deficient plants did not afford 
detectable reductoisomerase mRNA or enzyme activity and yielded 
less essential oil than did wild-type plants, indicating cosuppres- 
sion of the reductoisomerase gene. Plants transformed with the 
antisense version of the menthofuran synthase cDNA were normal 
in appearance but produced less than half of this undesirable 
monoterpene oil component than did wild-type mint grown under 
unstressed or stressed conditions. These experiments demonstrate 
that essential oil quantity and quality can be regulated by meta- 
bolic engineering. Thus, alteration of the committed step of the 
mevalonate-independent pathway for supply of terpenoid precur- 
sors improves flux through the pathway that leads to increased 
monoterpene production, and antisense manipulation of a se- 
lected downstream monoterpene biosynthetic step leads to im- 
proved oil composition. 

peppermint | Mentha x piperita | monoterpene biosynthesis | 
mevalonate-independent pathway | isoprenoids 

Isoprenoids are a large and structurally diverse family of 
compounds that play essential roles in plants as hormones, 
photosynthetic pigments, electron carriers, and membrane com- 
ponents and that also serve in communication and defense (1). 
Although isoprenoids are universally synthesized through con- 
densations of the five-carbon compound isopentenyl diphos- 
phate (IPP) and its allylic isomer dimethylallyl diphosphate 
(DMAPP), two distinct and independent biosynthetic routes to 
these precursors exist in plants. The cytosolic pathway to IPP 
(Fig. hi) starts from acetyl-CoA and proceeds through the 
classical intermediate mevalonic acid to provide precursors for 
the biosynthesis of sesquiterpenes (C15) and triterpenes (C 30 ) (2). 
The plastidial pathway (Fig. IB) is initiated by the transketolase- 
type condensation of pyruvate (carbons 2 and 3) and glyceral- 
dehyde-3-phosphate to l-deoxyxylulose-5-phosphate (DXP), 
followed by the isomerization and reduction of this intermediate 
to 2-C-methylerythritol-4-phosphate, formation of the cytidine 
5 '-diphosphate derivative, phosphorylation at C2, and cycliza- 
tion to 2-C-methylerythritol-2,4-cyclodiphosphate as the last 
defined step (3-6). This plastidial pathway provides precursors 



for the biosynthesis of isoprene (C5), monoterpenes (Ci 0 ), 
diterpenes (C%j), and tetraterpenes (C40) (4, 7), and genes 
encoding each enzyme of the pathway, up to formation of the 
cyclic diphosphate, have been isolated from plants and from 
eubacteria in which the pathway also operates (8-19). 

Transgenic manipulations of the mevalonate-independent 
(DXP) pathway in Escherichia coli have indicated that IPP and 
DMAPP likely arise independently by branching of the pathway 
(20) and that overexpression of the first pathway gene, for DXP 
synthase (DXPS), increases carotenoid and ubiquinone biosyn- 
thesis (21, 22); manipulation of the mevalonate pathway that 
operates in yeast also results in increased carotenoid production 

(23) . Studies on the results of overexpression and underexpres- 
sion of DXPS in Arabidopsis have recently indicated that this 
enzyme catalyzes a slow step in the mevalonate-independent 
pathway to plastidial isoprenoids (chlorophylls and carotenoids) 

(24) , and considerable literature exists on the transgenic alter- 
ation of hydroxy methylglutaryl CoA reductase in plants and the 
influence on cytosolic isoprenoid production (sesquiterpene 
phytoalexins and phytosterols); however, the roles of the various 
reductase isoforms in differentially regulating the mevalonate 
pathway are not fully clear (25-28). The control of flux through 
each pathway of isoprenoid biosynthesis in plants, in which both 
mevalonate and mevalonate-independent (DXP) pathways op- 
erate, and the level and means of interaction between the two 
pathways are of considerable interest in the context of both 
primary and secondary plant metabolism. 

Monoterpenes comprise the major components of the essen- 
tial oils of the mint family (Lamiaceae), including peppermint 
(Mentha X piperita), which has been developed as a model system 
for the study of monoterpene metabolism. Peppermint oil is 
chemically complex, and the biosynthetic pathway leading to the 
major monoterpene component (-)-menthol (Fig. 2) involves a 
broad range of representative reaction types of terpenoid me- 
tabolism (e.g., cyclization, hydroxylation, redox transformations) 
(29). Monoterpene biosynthesis in mint is specifically localized 
to the glandular trichomes (30) and originates in the leucoplasts 
of the secretory cells of these highly specialized nonphotosyn- 
thetic epidermal structures (31). During the brief but intense 
period of secretory activity (32, 33), monoterpene biosynthesis is 
driven by plastidial supply of IPP and DMAPP via the DXP 
pathway; the cytosolic mevalonate pathway is also inactive at this 
stage of oil gland development (34). It is of interest to determine 
whether flux through the mevalonate-independent pathway is 
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Fig. 1. Biosynthesis of IPP and DMAPP via the mevalonate pathway {A) and 
the mevalonate-independent (DXP) pathway (fi). The indicated enzymes are: 
AACT, acetyl-CoA/acetyl-CoA C-acetyltransf erase; HMGS, 3-hydroxy-3- 
methylglutaryl-CoA synthase; HMGR, 3-hydroxy-3-methylglutaryl-CoA reduc- 
tase; MK, mevalonate kinase; PMK, phosphomevalonate kinase; MDC meva- 
lonate-5-diphosphate decarboxylase; DXPS, 1-deoxyxylulose-5-phosphate 
synthase; DXR, 1-deoxyxylulose-5-phosphate reductoisomerase; MCT, 2-C- 
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cyciodiphosphate synthase; and IPP isomerase (IPPI). The circled P denotes the 
phosphate moiety. The large open arrows indicate several as-yet-unidentified 
steps. The pathway may give rise to IPP and DMAPP independently (20) of the 
intercon version catalyzed by IPPI. 



limiting during the period of very rapid terpenoid biosynthesis by 
manipulating this route for precursor supply. Such a finding 
could have important implications for production of the essential 
oils and other terpenoids of commercial significance (35). 
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Fig. 2. The principal pathway for monoterpene biosynthesis in peppermint. 
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Because DXP is an intermediate not only for IPP and DMAPP 
biosynthesis but also for the biosynthesis of thiamin and pyrid- 
oxol (36, 37), it is the conversion of DXP to methylerythritol 
phosphate (Fig. IB), catalyzed by DXP reductoisomerase 
(DXR) (11), that represents the committed step in the produc- 
tion of IPP. In this paper, we report the transformation of 
peppermint with the homologous cDNA for DXR (12) under the 
control of a strong constitutive promoter and describe the 
influence of modified expression of this gene on essential oil 
production yield and mint physiology. 

(+)-Menthofuran is an undesirable monoterpenoid compo- 
nent of peppermint that is derived from the a,/3-unsaturated 
ketone (+)-pulegone (38) (Fig. 2); it contributes off-flavor to the 
isolated essential oil and promotes off-color on storage (39, 40). 
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The content of menthofuran can reach industrially unacceptable 
levels in plants raised under stressful environmental conditions 
(high temperature, drought, low light intensity) (41, 42), over 
which commercial mint growers have very limited control. A 
cDNA-encoding cytochrome P450 (+) -menthofuran synthase 
(MFS) [(+)-pulegone-9-hydroxylase] was recently isolated from 
peppermint (38), thus offering a direct, but heretofore unex- 
plored, means for transgenic manipulation of menthofuran 
production. In this paper, we also report the transformation of 
peppermint with the antisense version of ( + )-MFS (38) under 
the control of a strong constitutive promoter, and we describe the 
influence of decreased expression of this gene on the composi- 
tion of the essential oil produced in stressed and unstressed 
plants. 

Materials and Methods 

Plant Material. Peppermint plants (the sterile hybrid Mentha x 
piperita L. cv. Black Mitcham) were propagated from rhizomes 
and stem cuttings in flats containing peat moss/pumice /sand 
(55:35:10, vol/vol/vol) and were grown under controlled con- 
ditions at 500-600 fjumohm'^s" 1 photosynthetically active radi- 
ation at plant height, with a 16-h photoperiod and a 26°C/15°C 
(day/night) temperature cycle (43). To induce moderate stress, 
which alters oil composition by increasing the levels of (+)- 
menthofuran and (-h)-pulegone (41, 42), the photon flux density 
was reduced to 200-300 jnnobm -2 ^" 1 , and the night tempera- 
ture was increased to 21°C. All plants were watered and fertilized 
daily with a complete fertilizer (N/P/K, 20:20:20) plus iron 
chelate and micronutrients, and all flats were grown to complete 
confluence, then pruned and regrown to maturity (preflower- 
ing) before harvesting for oil analysis. 

Vector Assembly and Plant Transformation. The parent vector 
pGAdekG/Nuclear Inclusion-b protein (Nlb).L was provided 
by J. C. Carrington of the Institute of Biological Chemistry. This 
vector is derived from pGA482 (44) and contains a ^-glucuron- 
idase (GUS)-NIb gene fusion inserted between the CaMV 
tandem 35S promoter with duplicated enhancer and the 
Agrobacterium NOS transcriptional terminator. The GUS-NIb 
fusion was excised with EcoRl/Kpnl and replaced by ligation 
with the DXR cDNA, which was amplified from the original 
clone (12) by using forward primer (5 ' - ACTGTCGA ATTCAT- 
GGCTCTA A ACTTGATGGC-3 ' ) and reverse primer (5'- 
ATCGCTGGTACCGCTCATACAAGAGCAGGAC-3') to 
introduce the respective 5'-EcoR\ site upstream of the start 
codon and 3 '-.Kpnl site downstream of the stop codon. The 
coding region (antisense version) of the MFS cDNA (38) was 
amplified by PCR by using primers (5'-CGCCGCGAATTCT- 
CA AGATTGACGTGGAGTAGC-3 ') and (5'-CGCCGCGG- 
TACC ATGGCCGCTCTTCTAG-3 ' ) to generate an EcoRl site 
and a Kpnl site at the respective 3'- and 5'-termini of the gene. 
The resulting gel-purified amplicon was digested with EcoRl and 
Kpnl and ligated into similarly prepared and gel purified 
pGAdekG/NIb.L to replace the original GUS-NIb insert as 
before. 

The sequence-verified constructs were electroporated into 
Agrobacterium tumefaciens strain EHA105 by using the Micro- 
Pulser (Bio-Rad) according to the manufacturer's protocol. A 
single transformant bearing each construct was isolated and 
grown to log phase in minimal medium (45) containing 50 mg of 
kanamycin L" 1 and 30 mg of rifampicin L" 1 , harvested by 
centrifugation, resuspended in minimal medium containing 0.2 
mM acetosyringone, and used to infect peppermint leaf discs as 
previously described (46, 47). After regeneration by established 
protocols (46, 47), rooted plantlets were transferred to soil, 
acclimated, and then moved to the greenhouse and propagated 
as above. 



RNA Isolation and Blot Analysis. Total RNA was extracted from 
immature (1-2 cm) and fully expanded (>4 cm) peppermint 
leaves by using the Trizol Reagent (GIBCO/BRL) according to 
the supplier's protocol. Ten micrograms of denatured RNA was 
separated by electrophoresis on a 1.2% agarose-formaldehyde 
gel and transferred to a Hybond-N nylon membrane (Amersham 
Pharmacia) by standard protocol (48). 32 P-labeled DNA probe, 
prepared by random priming of the cDNA encoding DXR, was 
used to detect the corresponding mRNA. Prehybridization was 
conducted at 65°C for 1 h in 0.5 ml/cm 2 of Rapid Hyb buffer 
(Amersham Pharmacia), followed by hybridization with the 
32 P -labeled probe (8 X 10 6 cpm) under the same conditions for 
2 h, and then washing in 4x (15 min, room temperature), 2X (15 
min, 65°C), and IX (15 min, 65°C) SSC containing 0.1% SDS 
before exposure to Kodak X-Omat x-ray film overnight. 

Enzyme Isolation and Assay. Soluble enzyme extracts from pep- 
permint leaves (2-3 cm in length, 0.5 g) were prepared by a 
standard procedure (49). The resulting soluble enzyme fraction 
(8 ml) was then suspended with ceramic hydroxyapatite (Bio- 
Rad, 2 g matrix/8 ml extract) that had been prewashed and 
equilibrated with extraction buffer [20 mM potassium phosphate 
(pH 6.5)/10 mM sodium ascorbate/10 mM MgCl 2 /l mM 
DTT]. The slurry was gently mixed for 1 h at 0-4°C to allow 
protein adsorption, and the matrix was then removed by cen- 
trifugation to provide a supernatant essentially free of phospha- 
tase activity that interferes with the DXR assay and neomycin 
phosphotransferase (NPT) assay. The NPT assay followed an 
established literature procedure (50). The preparation of the 
substrate [1- 14 C]DXP and the details of the radio-HPLC-based 
assay for DXR activity have been previously described (12). 

Essential Oil Analysis. Confluent flats of transgenic mint or 
wild-type (WT) controls were grown to maturity (flower bud 
stage) and were individually harvested and frozen at -20°C. The 
frozen tissue was then manually crushed and mixed to ensure 
sample uniformity, and three 10-gram samples from each trial 
(large-stem fragments were excluded) were taken for simulta- 
neous steam distillation-pent ane extraction as previously de- 
scribed (43) by using (+)-camphor as an internal standard. 
One-microliter aliquots of the diluted distillate were analyzed for 
terpenoid content by gas chromatography (and coupled gas 
chromatography-mass spectrometry) as described elsewhere 
(43), and the products were quantified (in milligram/gram tissue 
fresh weight) by comparison of detector response with that of the 
internal standard. 

Results and Discussion 

The first step of the plastidial mevalonate-independent pathway 
for the production of isoprenoid precursors is catalyzed by DXPS 
(5, 6), which also supplies precursor (DXP; see Fig. 1) for the 
synthesis of thiamin and pyridoxol (36, 37). The second step of 
the pathway is catalyzed by DXR (for the conversion of DXP to 
methylerythritol phosphate; see Fig. 1), which is considered the 
committed step in the supply of terpenoid precursors (11) and 
thus a potential target for control of flux through this branch of 
the pathway. There have been no previous attempts to manip- 
ulate DXR or to evaluate the influence of this or any other gene 
of the mevalonate-independent pathway on the production yield 
of essential oil terpenes. A cDNA encoding DXR was isolated 
from peppermint (12); this 1,425-nt sequence encodes a prepro- 
tein bearing an N-terminal plastidial peptide that directs the 
enzyme to the plastids where the mevalonate-independent path- 
way operates. The mature enzyme comprises about 400 amino 
acid residues with a size of about 43.5 kDa, and it resembles other 
reductoisomerases of plant and eubacterial origin (51). 

(+)-MFS was recently demonstrated to be a cytochrome P450 
enzyme capable of hydroxylating the syn (C9)-methyl group of 



Mahmoud and Croteau 



PNAS | July 17. 2001 ) vol. 98 | no. 15 | 8917 



(+)-pulegone, which leads to spontaneous intramolecular cy- 
clization to the hemiketal and dehydration to the furan, to yield 
this commercially undesirable essential oil component (38). An 
abundant cytochrome P450 clone from a peppermint oil gland 
cell cDNA library (52) was functionally expressed in Saccharo- 
myces cerevisiae and E. coli and shown to encode MFS (38), thus 
offering a transgenic means for control of menthofuran produc- 
tion. The full-length cDNA contains 1,479 nucleotides and 
encodes a protein of 493-aa residues of molecular weight 55,360, 
which bears a typical N-terminal membrane insertion sequence 
and all of the anticipated primary structural elements of a 
cytochrome P450. 

Preparation and Evaluation of Transformed Plants. Genetic transfor- 
mation of peppermint was accomplished by an established protocol 
by using A. twnefaciens strain EHA105 (46, 47) and a binary vector 
pGA482 (44) containing npt and the full-length (sense) dxr con- 
struct (12) or the resistance gene and the antisense version of mfs 
(38). Subsequent regeneration and selection from leaf disks trans- 
formed with the sense version of dxr yielded 57 kanamycin-resistant 
plants, and of leaf disks transformed with the antisense version of 
mfs yielded 19 kanamycin-resistant plants. Gene transfer in both 
cases was confirmed directly by assay of leaf extracts for expression 
of the selectable marker {npt) (50), and all NPT-positive plants were 
propagated for further analysis. 

All 19 of the verified transformants bearing the antisense MFS 
cDNA and most transgenic plants transformed with the DXR 
(sense) cDNA (42 plants designated the TI group) were indis- 
tinguishable from WT plants. In the population of dxr transfor- 
mants, 11 plants (designated the TIIA group) did not develop 
normal pigmentation; instead, the leaves appeared uniformly 
lighter green, suggesting that chlorophyll synthesis was impaired. 
These plants grew more slowly and produced less biomass than 
did WT. A third group of ixr-transformants (four plants desig- 
nated TUB) also lacked normal pigmentation in a mosaic 
pattern. 

To determine whether the phenotypic variation observed in 
the tier- transformants correlated with the expression pattern of 
the dxr transgene, total leaf RNA was isolated for Northern blot 
analysis by using the DXR cDNA as probe. The results showed 
that DXR mRNA was strongly expressed in young leaves of WT 
plants and TI plants (WT appearance) and was easily detected 
in mosaic plants but not in leaves in which dxr was apparently 
cosuppressed (Fig. M). In fully expanded leaves, the DXR 
message was not detectable in WT (or cosuppressed) plants; 
however, the level of this transcript increased significantly in 
proportion to total RNA in TI transgenics and was also observed 
in TIIB mosaic plants (Fig. 35). Because the DXP pathway 
operates in plastids to supply precursor for the biosynthesis of 
essential metabolites, such as chlorophyll (4, 6), the high-level 
expression of dxr in young leaves is not surprising. As leaves 
mature, however, the expression levels of many genes, including 
dxr, might be expected to decrease. In transgenic plants, the 
DXR cDNA was constitutively expressed under control of the 
CaMV 35S promoter (53). Thus, as leaves mature and many 
genes are developmentally silenced, the CaMV 35 S promoter 
remains active, resulting in an increase in the proportion of 
transgene DXR mRNA to total leaf RNA and, as a consequence, 
may maintain DXP pathway function. In the TIIA group, DXR 
message was not detect ably expressed in immature or fully 
expanded leaves, as determined by Northern blot analysis (Fig. 
3), indicating that the dxr gene was cosuppressed (54-56) in these 
plants. Such down-regulation of dxr would very likely compro- 
mise chlorophyll biosynthesis and result in the phenotypic lack of 
pigmentation observed. 

To assess DXR activity in transgenic plants, DXR assays were 
performed with soluble protein extracts from developing leaves 
of plants in each phenotypic category. These results correlated 
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Fig. 3. Measured mRNA levels for DXR in immature (A) and fully expanded 
(B) leaves of WT and transgenic peppermint plants. Total leaf RNA was 
isolated, separated on a denaturing agarose gel (10 ^g/lane), blotted, hy- 
bridized to the radiolabeled DXR cDNA as probe, and exposed to film {Lower). 
The indicated lanes correspond to: Lane 1, WT plant; Lane 2, transgenic 
cosuppressed plant; Lane 3, transgenic mosaic plant; and Lane 4, transgenic 
plant with WT appearance that overexpresses dxr. Upper illustrates ribosomal 
bands visualized with ethidium bromide that were used to verify loading of 
equal amounts of total RNA before transfer. 

well with the Northern blot data, in that extracts of TI plants that 
over-expressed the DXR cDNA contained two to four times 
more DXR activity (on a nmol-h" 1 mg of protein" 1 basis) than 
did the corresponding extracts from WT plants. Conversely, 
DXR activity was not detected in extracts of plants in which dxr 
was seemingly cosuppressed, although at least low levels of DXR 
activity must have been present in these plants because they did 
grow, albeit slowly, and they were not albino. 

Effects on Essential Oil Production and Composition. Because glandular 
trichome metabolism in mint is largely dedicated to monoterpene 
production driven by precursor supply from the plastidial DXP 
pathway (7, 12, 34), it was reasoned that alterations in pathway flux 
because of changes in dxr expression should be observable at the 
level of essential oil accumulation. Essential oil analysis of mint is 
easily accomplished by steam distillation of leaf tissue followed by 
gas chromatographic separation of components of the distillate and 
quantification by using an internal standard (43). These analytical 
results (Table 1) demonstrated that most plants in the TI group 
accumulated more oil than WT plants (up to nearly 50% increase 
in oil yield), whereas plants apparently cosuppressed for dxr (TIIA 
group) produced less oil than did control plants. These analyses 
further demonstrated that the composition of the essential oil of the 
transgenic plants was similar to WT in the majority of cases (55 
plants). However, two plants produced a significantly different oil 
composition compared with WT and to the other transgenic plants. 
One plant (designated DXR16 of the Til group) accumulated 
higher quantities of menthofuran and pulegone (Fig. 2), whereas a 
second plant (DXR46 of the TI group) accumulated less pulegone 
and menthofuran, but more menthol, than did WT plants (Table 1). 
Additionally, plant DXR46 produced piperitone oxide to a level of 
about 5% of total oil; this compound was not detected in WT or 
other transgenic plants. The abnormal oil compositions of DXR16 
and DXR46 plants are not consistent with those of other transgenic 
plants in their respective groups. Thus, it seems likely that these 
changes in oil profile are not caused by alterations in dxr expression 
but rather are the result of insertional effects of the transgene that 
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Table 1. Essential oil yield and composition of WT peppermint and selected transformants expressing the sense version of DXP 
reductoisomerase (DXR plants) and the antisense version of menthofuran synthase (MFS plants) 

Percentage 

Oil yield 



Plant (mg/g fresh weight) Limonene Cineole Menthone* Menthofuran Pulegone Menthol 



WT 


1.8 


2,4 


3.8 


45.9 


16.8 


8.0 


6.9 


DXR6 


2.6 


2.0 


3.4 


45.0 


15.7 


6.1 


12.7 


DXR7 


2.3 


2.0 


3.8 


55.8 


7.2 


3.2 


11.0 


DXR8 


2.4 


1.9 


3.9 


45.0 


15.5 


5,7 


12.6 


DXR 16 


1.4 


1.8 


3.0 


23.6 


36.4 


16.8 


6.5 


DXR32 


2.6 


2.2 


3.9 


46.1 


12.5 


5.7 


13.9 


DXR37 


2.7 


2.2 


3.8 


47.9 


14.7 


7.3 


13.3 


DXR38 


2.6 


2.0 


4.6 


50.7 


13.7 


5.3 


13.2 


DXR40 


2.7 


1.7 


5.1 


62.8 


13.6 


5.2 


13.3 


DXR 44 


2.4 


1.9 


3.3 


38.6 


15.0 


6.2 


11.0 


DXR46 


1.7 


4.8 


4.8 


45.3 


5.1 


1.7 


27.0 


WT* 


2.3 


1.9 


4.6 


64.0 


5.0 


2.0 


8.5 


MFS1 


1.7 


1.1 


5.3 


35.0 


2.5 


0.2 


23.1 


MFS3 


1.4 


1.7 


5.8 


63.7 


2.5 


0.7 


12.7 


MFS7 


2.4 


1.3 


6.3 


53.5 


2.5 


0.8 


19.5 


MFS 15 


1.8 


1.8 


4.0 


65.2 


3.2 


1.3 


10.0 


WT§ 


1.7 


2.3 


4.3 


60.2 


13.9 


7.8 


4.0 


MFS7 


1.8 


2.6 


5.0 


68.8 


5.3 


2.8 


7.3 



All measurements represent the averages of three replicates of two independent tissue samples, SE ± 10%. Each group of transformants was compared to 
WT plants grown under the same conditions. 

Msomenthone is not included. The combination of menthone plus isomenthone generally constitutes 60-70% of the oil. 
tThis oil composition is typical of newly established plants raised under these moderate stress growth conditions. 
*This oil composition is typical of newly established plants raised under these unstressed growth conditions. 
SThts oil composition is typical of established plants raised under these moderate stress growth conditions. 



serve, directly or indirectly, to down-regulate pulegone reductase 
(DXR16) and MFS (DXR46) (see Fig. 2). 

In the case of peppermint plants transformed with the antisense 
version of mfs, most (15 plants) produced an oil of near average 
composition and yield compared with WT (data not shown). 
However, four of these plants (MFS1, 3, 7, and 15) accumulated 
35-55% less (+)-menthofuran (and 40-60% less (+)-pulegone), 
and substantially more (-)-menthol, than WT controls (Table 1). 
Oil evaluation over a period of 6 months (four independent 
distillations and analyses) demonstrated that the MFS7 transgenic 
plant consistently produced an oil of comparable yield with lower 
levels of menthofuran and pulegone, and higher levels of menthol, 
than WT plants. This pattern of uncompromised oil yield and 
compositional modification persisted even when plants were grown 
under stress conditions (obtained by elevated night temperature 
combined with decreased photon flux during the daylight period) 
that are known to promote the production and accumulation of 
menthofuran and pulegone (41, 42) (Table 1). It is notable that 
peppermint plants transformed with mfs in antisense orientation 
(MFS1, 3, 7, and 15) produce an essential oil very similar in 
composition to the DXR46 plant transformed with the sense 
version of the reductoisomerase (Table 1), suggesting that the latter 
bears an insertion that inactivates the mfs gene to produce a similar 
oil compositional change. 

Conclusions 

The present results directed to the manipulation of dxr as the 
committed step of the mevalonate-independent pathway to 
terpenoids support previous findings (24, 57, 58) mthArabidop- 
sis in which disruption of dxps (the chl gene encoding the first 
step of the mevalonate independent pathway) led to early arrest 
of chloroplast development and an albino phenotype. In the 
present instance, both essential oil and chlorophyll biosynthesis 
were impaired in the dxr cosuppressed plants, but it was clear 
from the visible phenotype and essential oil chemotype that 



precursor supply from the DXP pathway was not entirely elim- 
inated in these plants. 

Transgenic up-regulation of dxr, as evidenced by Northern 
blot analyses and direct DXR enzyme assays, led to an increase 
in essential oil accumulation, a result that may be attributed to 
improved flux of precursors for monoterpene biosynthesis in the 
oil glands by the increased level or developmental duration of the 
DXP pathway. Either effect implies that DXR catalyzes a slow 
step of the mevalonate-independent pathway. It is notable that 
essential oil yield increases approaching 50% did not result in 
observable changes in the complex oil composition noted for 
most plants. This coupling of yield increase without composi- 
tional change indicates that the capacity for limonene production 
(and downstream biosynthetic steps; see Fig. 2) has not been 
exceeded and thereby suggests that additional rate-determining 
step(s) reside somewhere between DXR and limonene synthase 
(the first committed step of monoterpene biosynthesis). 

Transgenic down-regulation of mfs, by the antisense approach, 
led to the anticipated decrease in oil content of (+)-menthofuran 
(without change in yield) but surprisingly did not increase 
(+)-pu!egone content as might be expected via the decreased 
conversion of this ketone intermediate to (+)-menthofuran (see 
Fig. 2). Rather, a decrease in the oil content of both menthofuran 
and pulegone was observed in the transgenic antisense MFS 
plants (Table 1). This unusual observation is currently unex- 
plained but nevertheless represents a favorable compositional 
change, because both menthofuran and pulegone are considered 
undesirable monoterpene components when present in pepper- 
mint essential oil at levels exceeding a few percent. 
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LOCUS AB009053 78145 bp DNA linear PLN 24-APR-1998 

DEFINITION Arabidopsis thaliana genomic DNA, chromosome 5, Pi clone: MQB2. 

ACCESSION AB009053 

VERSION AB009053 GI: 2656029 

KEYWORDS 

SOURCE Arabidopsis thaliana (thale cress) 

ORGANISM Arabidopsis thaliana 

Eukaryotae; vi ridiplantae; Charophyta/Embryophyta group; 
Embryophyta; vascular plants; seed plants; Magnoliophyta; 
Magnoliopsida; Capparales; Brassicaceae; Arabidopsis. 

REFERENCE 1 (sites) 

AUTHORS Nakamu ra , Y . 

TITLE Structural Analysis of Arabidopsis thaliana chromosome 5. IV 
JOURNAL unpublished (1998) 
REFERENCE 2 (bases 1 to 78145) 
authors Nakamu ra , Y . 
title Direct Submission 

journal submitted (27-NOV-1997) Yasukazu Nakamura, Kazusa DNA Research 

institute, Laboratory of Gene Structure 2; 1532-3, Yana, Kisarazu, 
chiba 292, Japan (E-mail : ynakamu@kazusa.or.jp, Tel :+81-438-52-3935 , 
Fax:+81-438-52-3934) 
FEATURES Locati on/Qual i f i ers 

source 1.. 78145 

/organi sm= M Arabi dopsi s thai i ana" 
/mol_type= M genomic DNA" 
/st rai n="Col umbi a" 
/db_xref="taxon:3702" 
/chromosome= n 5" 
/clone="MQB2" 
/clone_lib="Mitsui Pi" 
BASE COUNT 24548 a 13808 c 13982 g 25807 t 
ORIGIN 

1 gatctgcaag ttttctctat atataactta ctgttttgtc actgtttcta gtggtttgtt 
61 catgtctata tcctcttgtc ttgtgtgcta ttggtttatc aatgttgagc tcatcactat 
121 aaatccttaa gctgctcttt aatcttattg gaacaaaact ttccggtgaa gctgcaagta 
181 ctttctagtt taatcttata tgttgcttgc tgttacatat gggatatgaa ttcattgatg 
241 actatcgatt tgtgaaagta tactgtcttc tttataatat acttgtttct gcaagatatg 
301 ttgctatgct catcatgttg tttgttgtat gtgtctatat ggcttacata cttggttcat 
361 tctctgtgtg cagttggtga tttgaaccat ttgatatctg ccactatgtc tggtgtgact 
421 tgctgtctga ggttccctgg tcaactcaac tctgacctcc gtaagcttgc tgtgaatctc 
481 atcccattcc ctcgtcttca cttcttcatg gttggttttg ctcctctcac ctcaagaggt 
541 tcacagcagt accgctccct cacagtccct gagctcaccc agcaaatgtg ggactccaag 
601 aacatgatgt gtgctgcaga cccaaggcac ggacgctacc tcacagcctc tgccatgttc 
661 cgtggcaaga tgagcacaaa ggaagttgac gagcagatgc tgaatgttca gaacaagaac 
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721 tcgtcctact 
781 cctactggtc 
841 ttcaggcgag 
901 tacacaggtg 
961 cttgtgtcag 
1021 gatgaggaag 
1081 aaccgcttga 
1141 aacctcaact 
1201 tttatgtact 
1261 tattgactgt 
1321 gggcttatga 
1381 cccattttcg 
1441 tgatgtaata 
1501 ttagtgttaa 
1561 caaagtaaat 
1621 ctaaattact 
1681 gattttagaa 
1741 ctcgcaacgg 
1801 aaaaccactc 
1861 aaaatgataa 
1921 gtcttcctcc 
1981 aattaggtca 
2041 actttctctt 
2101 gtaatttctg 
2161 tcaaaaccca 
2221 gatgtttgta 
2281 actagagaac 
2341 tcctcaagac 
2401 caatctttcg 
2461 taccatatat 
2521 agagactgtg 
2581 tttaattcaa 
2641 cattcctaat 
2701 attgggaata 
2761 ctttcaggta 
2821 ttacatttct 
2881 atatgatcat 
2941 acactcaagg 
3001 gttacaaaca 
3061 tactctttgt 
3121 ttggagttct 
3181 tagttgtttg 
3241 tgttattttc 
3301 ctgtggccgg 
3361 tcatgcagaa 
3421 ttgaggctcc 
3481 ctccaaagcg 
3541 ctcttgcatt 
3601 gaaaagtaaa 
3661 catttgcata 
3721 ccgtttcttc 
3781 ccatactctt 
3841 ggttcgggag 
3901 gttaaaaaga 
3961 attttaggta 
4021 tcttcaagac 
4081 ggtaaataca 
4141 attttttggt 
4201 tgctcggttg 
4261 tagtcccaaa 
4321 agaacctcga 
4381 taccaccgtg 
4441 tcttttttga 



ttgtggagtg 
tgaagatggc 
tgagtgagca 
agggaatgga 
agtaccagca 
aaggtgaata 
aaaaatcaat 
accagttgca 
ttgtttttaa 
attgttccta 
ttgactaacc 
tggtgactaa 
aatattgttg 
tactcttgta 
acaaaaacga 
cgctttctgt 
ccatagtcgc 
gtcgctctct 
ctttcactta 
attaaagaat 
tcttactcat 
ctctatttgg 
ttggaatcgg 
tagctaccct 
ctttactcat 
ggatttgctc 
tggaaagatt 
caaagagttg 
attatttctt 
gcaattagga 
agtagtagat 
gtttggtggg 
gaaatcacca 
tcaagccttt 
cttgagggcg 
tactatattg 
tttcaagaat 
gtgctattcc 
gaatctcgtg 
ttgattcagg 
cagcagattc 
aacatcatca 
tgatagttgt 
caaattcgca 
agtgctgatg 
ttgactaaac 
atcatcacgc 
catcgtgatc 
gaagtacaca 
aaagagaaaa 
atttgtcttt 
caactgagct 
gatttggcac 
tagataggag 
gtgtcaaaca 
ttctcatcta 
gttatacata 
ttctttatct 
aaaattgcgc 
attgttcacc 
gtctcggact 
gtagctggca 
atcttggaca 
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gatccccaac aacgtgaaat 
ttccactttc attggaaact 
gttcacagct atgttcagga 
cgagatggag ttcacagaag 
ataccaagat gcaacggctg 
ccaacaggaa gaagagtact 
ttagtcgttt gctacttttt 
ggtttatttc tatgcttgta 
atttggttcg gtctttagtt 
atctcgttaa agactttggg 
tttgggcttt ggatttcttc 
attacactct tcgagataaa 
ctacgaagta ttttactttt 
aattttgtca gattacacat 
cacagtttcg taactttcac 
gaaagacacg tgtattttgt 
gagtgttttt ataggcacag 
ctctctcctc tgcaccagtc 
gctcgaaaag aagagggaaa 
tctttttagg aaaaacaaaa 
acggtcatac ccaatcacta 
gttgaaaaaa tctcatattt 
tggaatcagt gaaatgggta 
ttttgtctcc tgctcctttg 
aaatctttgc ttttttggtt 
tattggaatt gaagagtgga 
cagatgagtc tccttgttct 
tttctatgta aaaatatgct 
tacctgatta tgttcttctt 
gggataatat ctcctagcat 
ttggctctta tgctaaattt 
agttatgtag ggcacttcat 
actgcactga gctaagagct 
ggttagtgtt gagccataaa 
aattttctcc aaggcgggat 
taagattcaa tttttttttt 
ttctgatgtt tgggatatct 
ttcttcaatt agtcgattga 
tttagatgta gttgtgcaag 
aacttgtcaa ccaacttttt 
ggggtcgaaa cgtgagattt 
agaacttaag aaaaactttc 
tttctgtctt tatggttagt 
agccatgtag atcatcaatg 
aatcaggcaa gatcttatta 
tttctgattc ttgatttctc 
ttgattaaag gaatcttgat 
tttgttttcc tatggatttg 
gaagtcaaga aacaaaagga 
actagttttc ttttcttcct 
aaaaaaaggt aaaaagctga 
gattgagaag ctagagtctc 
ggtttatcga atggttatga 
tcgacaagga tcagaccgag 
catcaatcta gtgaacctac 
tgattatcta accttaggaa 
gtttatcttc attttggtct 
atcaagaacg agctcaagaa 
taggttccgc gaggggtctt 
gtgacataaa atcgagcaat 
ttggtcttgc aaagcttctt 
cctttggcta tcttgctcca 
ataattttta aagtttctaa 
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caacagtctg 
caacatcgat 
ggaaggcttt 
cagagagcaa 
atgaagaagg 
gagagtaatt 
ttcttaaaaa 
tttgacttat 
tgaatcttcg 
cttatgattg 
atttattttt 
acagataaga 
ggaaataaat 
tattttacag 
tcgcgtctca 
gacttaaata 
atatatttga 
tccaagggta 
aacaaaataa 
gtaaagattt 
ctaacctctc 
tcgtctttgg 
tctcgaattg 
ctctcactct 
ggtgagaaat 
tttaatgata 
tggactggtg 
cttcttcgtt 
atgtggatta 
tgggaagctt 
tggtctcttt 
cagaatagct 
atgtaagcca 
tatatatctg 
tccaccggat 
ttttttttac 
tcagggatct 
cgcggttacg 
atgtgtcagt 
ctctggtgaa 
ctcttctata 
ttgcttatgt 
ttcactggta 
ggtttccctg 
ttaaagccaa 
ttttgcaatc 
cggcgcaatg 
gatgctctca 
tccatccgaa 
gcttatcatt 
ttactttcca 
ttgacgagga 
acgatcttgg 
tttttgagcg 
gtggatactg 
gcttagacga 
gtgatgcgtc 
gacggtttgt 
gcttatctac 
attctactca 
gttgacgaag 
ggttctcttc 
ctctttgatg 



tgatatccca 
ccaagagatg 
cttgcattgg 
catgaacgat 
tgactacgag 
tagttataaa 
aaaaaatgag 
ctggatgatg 
tttaagctat 
actaaccttt 
aagagctcgg 
aatttacttt 
agggacgaca 
atctctcaga 
agtacaatct 
acagcgagta 
attatgtctc 
cagattttga 
taaaaccaaa 
ttcatcatga 
tccattctcg 
aaccttaaga 
ggttttctct 
tgatggttag 
ctgagatttt 
cgaggaactc 
tctcctgtaa 
gataaagtct 
tgcagaaact 
agtcgattgc 
aagtagtttg 
tacatgggaa 
gaattttgca 
gttaaacatg 
ttaggcaacc 
ttcttttcca 
atcaagcaat 
ctccttgtaa 
ttaatgtatt 
ataccggata 
taattataac 
tagactagga 
atttggatct 
ttgttcttcc 
tcatcacgtc 
cacacagatt 
tctacaatgg 
aagaaggaaa 
acaagtataa 
tttctaaatt 
tggtgatctt 
agacattgtg 
aacctttgcg 
agaagtagag 
ccgtttacca 
tcttcttcac 
atattaatct 
tgaactggaa 
accatgattg 
atgataaact 
atgctcatgt 
tttgctaact 
aatcttggaa 
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4501 acagagtatc tgcaaaatgg gagagcgacg gagaagtctg atgtgtacag ctttggagtt 
4561 cttctccttg agctcgttac cggaaaaaga ccaacagacc cgatattcgt taaaagaggc 
4621 ttgaacgtcg tcggatgggt aagaagacac ctcaaatctt gtctccgaga agaaacgttc 
4681 tgtttttact tcctaagatt tgggttctaa taaagtgtta tttctctcag atgaacactg 
4741 tgttgaaaga gaatcgatta gaggatgtaa tagacaagag atgcaccgat gtcgacgaag 
4801 agtctgttga ggcattgctc gagatagctg agagatgtac agatgctaac ccggagaaca 
4861 ggccggctat gaaccaggtg gctcagttgc ttgagcaaga agtcatgtca ccttcttctg 
4921 gtatcgatta ctacgatgat tctcattctg attactgtta gggacttatg cacggctaaa 
4981 agtaaccagg agatcattag cctgcgacgg ttttgttgtt gttgctgctg cgttatgaat 
5041 gttgtgattt aggagcgagg gatttgtttg tatattagat atgaaggtgg agtcaagatt 
5101 attgagcgtg cactgttctt gtgcacttta tatttttgca acaaaatgat cgatgttatt 
5161 gcgtatgcat tgtactatga ctctttcaaa gggaagacac acatacgaat tatcgatgtt 
5221 aatgtcgtta ggcttctttc ttacgttttg tagcgtacat tgcttagctc tactaaagct 
5281 ggtcctatgt tttacaaacc tgaaagtaga agactctcaa tgcacaaacg ttgctacaaa 
5341 actttcatct ttctgaataa ttagctattt ttatttatga aagtgttatt tctctataaa 
5401 tcttataatt tggaaactga tattaaaaaa aaaacatctt ctttttatag ttacaaacaa 
5461 gttttttttt tttttttttt ctgtcaaaga cttgagagtt gataaaaaaa agagttgata 
5521 atttcttgat ttttcttctg gaacatttta atattatctt ctgaataatc aaatgacctt 
5581 tcgtttaatg gaagagactt cgaccatcat caaaacccca tccacctctt aaaaggccaa 
5641 cgcttttctg ccctatgtgc tttgctagtt tcctacacgt acgtatatat ctataaaatc 
5701 atttttcata tatatatggt ttaatgcatc catagtttat acatatttta tatttaaacc 
5761 ctaccctata cgatacacta tatacatata tcgtatagta gtaattgatt atataaaatt 
5821 ttacatagat gtacaagagc attgatatcg atagaagtta gaaccttttg aagatattcg 
5881 taactcttga aaaattcgat tcttagtgac atagtgagca ataactacag attatggaga 
5941 ttaatttgaa ttttagtcta ttttccctct tataaaagaa caattaccaa ggaaatccta 
6001 attctgaatt aatcatttac aaagttgtag tatatatata aaaaaaaagt tgtagtatat 
6061 agtattaaca aactaacaca atttttttca actttgatag taaccttttt caaaccaata 
6121 tatattagtg ttttaaagta cgccattatc ttgtataata tgcatggtgt attgatagta 
6181 ttttatatgt atgtaaaatg aaaactaaaa ggcgactact agcataaaaa ataaatgatg 
6241 aaatttaaca aattttgtaa ttttaaaggc aatatactat tgtaccgtga aaaaatatat 
6301 aggtaaaatt ttcaaaatat ttgtgttgac caaataaatg gcaagatcat aatattttgc 
6361 ataattttct atattttaaa gccgattttc attgctaaaa tatattgtat aagtatatgc 
6421 taatacacat atttgcgtgt gtgtatataa ataaaaacat gcatacatgt atcatttgtc 
6481 tgtctcctat tggctaagaa aacagagaga atcggtattt ttagcctttg ctaagatatt 
6541 ttgatcaaaa atcccacttt tgagcggtct tatctttatt ctccacctca aaggaccatt 
6601 tctcatggct tctgttccgg tgagacctct acctcttctt cgccggaaca tcacctcgac 
6661 gacggcttcg aaatcatctc caatgctcgc caacgtttcg agccggcatt ctctcgggat 
6721 ctctacgtat gatgaatttt tgaagcaaat aaaaactccg gcaactgtga accaccggcg 
6781 gcgagtaagt acggtggtgg cgtcggcggg aaacttgacg gcgccgtcgt gggattcgtg 
6841 gaagcctgat aagacggcgg cggctacggc tcttttgctg agtgacgtca tatggcctgc 
6901 tgctggttag tcatttaaaa agaattacta tttactaatt actaatttag tgatttaaga 
6961 tcacaattta attagtattt ttttgtcaaa tgctttgaga tatataattc ttttactaat 
7021 gttttctcga tcgtcaaaaa ttgattgctc aatcagaaga actacaagag gcgattaggg 
7081 taaaaaaaag aagagagaag aagtgcacaa aagaaaataa aattagaaaa ttaatggaca 
7141 attataatat taattaattt ctgactgact aaaagatgag tatagaaaaa atatggagag 
7201 agtcagagag agaatgtgtc ttttcttaag gccaaaaggt cattcatatg aacctttacc 
7261 gttcgaattt gaccaatttt attgtatttt accttgaact agctagctta gtatttgact 
7321 ataaatggtg tgatttacaa aaaaataatc taaaaaatta gaatagaact ctaaataatt 
7381 tgataaaaga tattaattac ctcaaaagta tgaaaattag tttatgacat aaatatattc 
7441 aaagattaag taactgttag ttaaaagttg aatatctgta tctaaaaaaa aaagagttaa 
7501 ataattgaat cgtggcatgt tgtatttgaa tatgtttgca aattacctta atgatgggaa 
7561 atatgcatgc aagtcaaact catttgttcg tgagagaatc ttagtttgcg tttagtcaaa 
7621 ccctatgctg acagagagct tatattattt attattcaag gtttatagct gacttcatcc 
7681 tattattatg aaactatatt catctgtgtc tcagctatag ttagttaatt aattacccat 
7741 ctacggtttc aacttgatct gaattttagc ggaccatgtt gtcatgtaat atatttggat 
7801 tcaattttgt tataggtatt gtatcttatt catatgtaac tcttttgtta gagcctttac 
7861 aaaaaatgtg agtagtgata ataccgtttg ttttggtttc ttaattgaat tttgttttat 
7921 gagtaggagc gtttgcggca atggcattat tgggaagaat ggatcaaatg ctatctccga 
7981 aaggcatttc aatgtcagtt gcaccacttg gcgcagtctc cgccattctt ttcatcaccc 
8041 cttctgctcc tgctgctcgg gtaaatcttt agttaaccgt ttttccatat aatagcggtc 
8101 taattatatt tgcggttaaa cgcaaacgct tcattgtctt ttctgtgaga caaaaaatgc 
8161 aaataccaaa agtgagttgt taggatttgg atggtgtgta acaaacatag aggaattgaa 
8221 taatcaaaag tagaaagtag tggttagagg agacattttc ccactaagtt ctatatccat 

Page 3 



apr98 

8281 aagctagttg aagattttct tctaattttg ttcttgtgct tacacttttc tatggaataa 
8341 atctagaggt ccactatttt atcgttgatt gatactttca tatatttgga taattagtca 
8401 caacctattt cagccatctt ctcatgttta gattggaaag agatgccatc acatcaagtt 
8461 aaaatagaaa cttgaagtac tagtaattgg taatttgtca tcgtatcagt tatttaactg 
8521 attaattgag gagtgtgttt tgtgtttctt atattttcag aaatacaata tatttttggc 
8581 tcaaataggt tgtgctgcga ttggggtggt agctttctcc gtcttcggcc caggctggct 
8641 cgcccggagt gtcgccctcg ccgcttccat cgcttttatg gtcattactc gtgccaatca 
8701 ccctcctggt aaatatttac ttctttaaat ttttaccgaa atcagaaatt gttttcttga 
8761 ttcaaagttt ttgaactctt tttcataaaa tgatataatt tcacatgttc gatttttgac 
8821 attgttatta taaaaaggaa aaatgatgca aatgaatatt ttttttttaa aaacatctga 
8881 cttagtgatt tttagcccat attattttaa ggaaagattt gaatcaaacc aaaaagccca 
8941 aaaagaaacc atttattcac ccatgatctg aaaaatgtaa taaataatct ggcccccgcg 
9001 actttaggta taccttcata aataacctga aacttttggt tggagcagaa acgtcccctt 
9061 tatatatact cttcacaatt ttctcagtct ctttaattaa gaaagaaagt caaatgcgat 
9121 tttattatta ttatttgctt ctcgtcaatt aatttacata ttttgagagt tgatattgat 
9181 tattatctat aattcatctg ataaaattac agcggcgagc ttaccactaa tgttcataga 
9241 tggagcaaag ttccatcact tgaatttctg gtacgcattg ttcccaggtg cagctgcttg 
9301 tgtcatcctc tgccttctcg taagttttgt aattctcaaa aacaataaaa tcaagataat 
9361 gtttaatggc gaatattttg gttataagat ttaacgtgat aattaagtac taatctgatt 
9421 caaattgatt tcttggcagc aatcgatcgt atgttacttg aaggaaaaca tgaaattttg 
9481 atgaatcacc aagcgacatg tacgatcgaa ttaatgatat atataataca tacatatcga 
9541 tggaaatctt gtgaaaatat ttgattcata tgtatacact tgatgaacgt atgtaaatga 
9601 ctaaataatt attaagttca ttcaatatta tcgtggtctt ctccgattcc ttattatcat 
9661 tttcctaatt cttacataat taacagttta acacctcata caaaggatta tacgagttaa 
9721 ttattttcgc tccataaatt tccaaaatta cgtaacattg tgtctttgtg atatgcctgt 
9781 aacaaaaata tatgtatcaa ttgtgtttta aagatggact gtttggcaaa ttgtttggac 
9841 ggctgtcgtg gtgagcttga atttcctaat aagggtatac gaaaacctaa tttgttcagg 
9901 aaaatagaga taatacttat tttattttga taaagaaaca tactacttga cgaaaaaacg 
9961 aaaacaaaag aaacatatac tacttatttc attttcattt gtttttgtat tcaacaaagt 
10021 acgcaattga attcacattc accgtacgta tgagaaaact tagtctacga tatttttctg 
10081 aatttatgtg aagaaaaaag ctaaaaagaa aatcaaaata ttttatcaac atcttactgc 
10141 taacttattt atgactaatc accttaataa aaacctggta aattatgcat aaccctttta 
10201 acctgattcg gttctactac tgttaaaaaa ttcagattcc ggttgataga tgtaaatatg 
10261 ttttagtctt tagcttcaaa tctttaagac ccaatgaaag aaaatggagt tggtggaaaa 
10321 ttgaaatgcg aaagctgact ccatccatat atattcttaa atatttcagt gtcacctttc 
10381 tagtatttct ttttatatta aatggatcca atttaacgtc tagactctag atgatagaat 
10441 tcaataggtt aaaacaaagg tggggccttt cgtaaaatgg aggaagaact aggccaccac 
10501 ccaaattaga tgattgtaga agatggttac tagtattaca ttatcgtacc gattgataaa 
10561 ttttgctgct gacaaatttt atcatccaca aaaagcgttt tataaagaat ggagtgtggt 
10621 ttgatccaaa aaaaaaagaa gagagaatgg agtgtggttg ttgcagtggt ggtggtggcc 
10681 caaaatgaca cacccaatct catgggggaa tcatttacca atgcataaaa accttgtctt 
10741 atatgcacat atcaataatg catgaataac ccggttttga ttggtttgtc tccgacaggt 
10801 taaaccggtt ttgattgatt taaatttgtt accaagctct aatccgaaaa attgaaaaca 
10861 acattccttt tggttatatt tcttatcgat tcggttcgta aacacacatt actcatagaa 
10921 agttgccaat gatgcggtgc ataaatagtt aggttaaaat tactggcgcg tgacaatgaa 
10981 acaagaatat cgttatcaca agagttaaat gtagtagaca acttgcatat gaaatattca 
11041 tatcaattgt tctttcagta tttataataa taaagacaga tttctatttt gagtatgaac 
11101 caataagatt tgagaaatgg gttgggtcgt tctcaccgcc tcttttacaa cacgatcatt 
11161 cactatcaaa ccgattaaag cattaaccgg ttttacattt cgaattctcc aattactaac 
11221 aaaaaaattc aattttcgaa gatatacgac gatattccac aagatattct cgctcgtgaa 
11281 agaccaacaa aaggatacac tgtgggtcta aaaactggtt tagcaattga atttacatat 
11341 aaaccagaat aaccgcctta aattgtgtgg accgtggtat ttatctggtt agttgactca 
11401 atttcatgaa atattaattt catcatagac gatccccata atttcgttac taatgtaatg 
11461 tgggactatg caagattaaa ggtcagttta aagaaacctc tcgctatttt cgtcttaaac 
11521 taacgatgat acaaaaaaat gaagaaccaa tgtgtgaaga tattttttga cgaaataaaa 
11581 aaagattatg tgttacaaga tcatttggtt ttagtatttt acacagttgc taaccaaaag 
11641 cgcattttcc aattccatgg tgccacactg ccacttagca aacgcatgtc cgttagactc 
11701 ttgattatgg tttatttacg tggacaacat tataaaatga atgactttaa tttcttgttt 
11761 ttaagaaatt tgaacttcta attcaaaccc aatcggttga tttatatata ccatctacta 
11821 gattcatctc catttatact ctggaatatt ctaacatagt tgattgatta tgagaatctt 
11881 ttatccagtt tacgttatag aaatttagta aaccaaaagt agcaaaaatt tgggtaagtt 
11941 aaacttctag gatatgtagt tatgcacggt gccttgttaa cgaggaaaga aacagaggac 
12001 atacaaaaaa gagtcaacat caaagacagt aacaatgttg tacttttagt ctctagagtt 
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12061 ttcgcttgtt tgtaataacc acacaccaaa ttttttccct cacgtccact ctctctcccc 
12121 tctctataaa tgtccacaaa ctatactgcc attaatcata tacttcactt tcattctcca 
12181 aacagctgtt tcttgatgat catgtctctg gagtttgaac aaatggtgag ttttaactct 
12241 ttcgtccaat ttttttaaat ccagctaaaa gttcagacta gtataagcta agagttcgaa 
12301 atgattattg ataatttttt gacaattttt gtgtgtgtaa atatatgtag gatgaagcaa 
12361 acaggttaag cgcgtggaat ggttacgtag actggcgaag tagacctgcg ttgcgtggcc 
12421 gccatggcgg tatgcttgct gcctcgttcg tcttgggtga gtcattctta caaatcaaga 
12481 atatagttgt atacaaatta ctcttttttt tttcttttta catgatatgc tttaccatat 
12541 caaatgacag tttcaactta atataattgt taagaatctc acgccaaaaa gttgatattc 
12601 actcaaaata tgatttatta aaacttaact ggagtatata ttaattgata tgatgtatat 
12661 tgtacgtttt tagttgtgga agtgttggag aaccttgcgt ttttagcaaa cgcgagcaac 
12721 ctagtgctgt atttgtcaac aaagatggga ttttcgccgt ccggagccgc aaatgccgta 
12781 accgctttta tgggaacggc atttttcttg gcccttctcg gagggttttt ggcagacgcc 
12841 ttcttcacta ctttccatat ctatttagtc agcgccgcca tagaattctt ggtaagcaat 
12901 ttagttaatg actatatatt tttaaaaatc agtatataag gtgaggttaa tttaaacctt 
12961 tttaagaaga agaaaaatac cctgcctaaa accaggtcat tggaaataga cttcagacgc 
13021 acgaggattt tctcaaaaat ttctcaaaaa atattgaatg ttgatagaaa aaacacaaaa 
13081 attccttcca tttttagcat tatatttgtt tcaatatgta tataaataaa tgaaaactct 
13141 atcttttcct cttttttttt tcttcttcaa actgtgtaac agactaacag gtgtattcac 
13201 acaaaacagt cgtatttttt tttaatatac atcaaatact gatataaaaa tttacataga 
13261 agctctagta tgaatatcta accttttaat taaaccgcac tattttgttg aacacacagg 
13321 gcttgatggt actgacggtc caagcccacg agcactctac cgagccatgg tctcgtgtat 
13381 ttctatttgt gggtctatat ttagtagctc ttggtgtcgg aggaataaaa ggctcgttgc 
13441 caccgcacgg agcggaacag ttcgacgaag aaacatcgag tgggaggaga caaagatctt 
13501 tcttctttaa ctacttcata tttagcctct cgtgcggtgc cttgatagcc gtcacggtcg 
13561 tggtctggct cgaagacaac aaaggctggt cttatggctt cggtgtctcc acagccgcga 
13621 tcctgatctc ggtcccggtt ttcttggccg gttctcgcgt ttatcgcctc aaggttccta 
13681 gtggaagtcc aatcacgact ctgttcaaag tgttaaccgc tgctttatac gctaaatata 
13741 agaaaagaag aacttcaaga attgttgtaa cgtgtcacac aagaaatgat tgtgatgaca 
13801 gcgtaaccaa acaaaactgt gacggagatg atggatttct cggatctttc ctaggtgaag 
13861 ttgtgagaga gcgtgaatca ctaccacgtc cactccgttg tacggaagag caagtcaaag 
13921 atgtgaagat agtcatcaag atcctaccta ttttcatgtc taccattatg cttaactgtt 
13981 gtctagctca gctctcgacg ttttccgttc aacaagcttc cacaatgaac acaaagctcg 
14041 ggtcctttac tgtcccaccc gcggcattac cagtttttcc agtggtcttc atgatgatct 
14101 tagctccgac ctataaccac ctcctcctcc ctctagcgag aaaatcaaca aaaaccgaaa 
14161 ccggcataac ccaccttcaa cgcatcggaa cagggctagt cctttccata gtcgcaatgg 
14221 cggtggcagc cttagtggaa acaaaacgca agcacgtcgt tgttagttgc tgctcaaaca 
14281 acaactcatc ttcttattct tcttcgccgc ttcctataac gtttctttgg gtggctattc 
14341 aatatgtgtt tctcggatca gccgatctat tcactctagc cggtatgatg gagtttttct 
14401 tcaccgaagc tccttctacc atgcgttccc ttgcaacctc gctctcatgg gcgtctcttg 
14461 cgatgggata ttactttagc tctgttctcg tctcggctgt taatttcgta acaggcttaa 
14521 accatcacaa tccatggctt ttgggggaga atctaaatca gtaccatctc gagagattct 
14581 actggctcat gtgtgtgctt agtgggatta atttcttgca ttatctcttt tgggctagtc 
14641 gttatgtgta ccggtcgaac caagggtaaa tcctaagcac atacattggt ggtatcagac 
14701 tatcaattgt aatgagtgag cttattgtag ggtaatttgt tgtctgttaa tgatccgatt 
14761 agaagaagtc aagggattag tttcttggag aataagttac tatgatgcta gattggtttt 
14821 taattttacg gctagggtta taagttgaac tagcacaaat cctatgctct tcaggaatat 
14881 gtcatttaat aaaattataa agacattatt atttttattt ttatttaata ctccatgaaa 
14941 attaattgta acgttagaaa ttaatggttg tatttgctgc gtttatcaaa taaataatag 
15001 caagtgcatc tgtaaatcac aattcacaac cgctttttta cttttaaagt tttaaccact 
15061 gcccaaaaca aatcaatctc ataagatgtt atggtggcaa gtagtccttt tttcatgtaa 
15121 cgtacgtaaa agattgacaa gttgtaattt gtaacttgta atgaagcttg gtttggataa 
15181 ctactgacta aataaaaatc aaccgagtat tcttttccga tgtatttgtg gaataaaatc 
15241 ttcgactttt atcaatcaaa actgactcaa caactcatcc cttactttta aaattctcca 
15301 aatttagacc ctataatgtt tatatttatc acagatataa cagaaaacag tttttctttt 
15361 tctttttttt gtagaaacaa ataattattc ctgaatctaa aatagaacaa taatgaaatt 
15421 tatcatattt cgtcaagagt tcctggtttt ttttaaccaa ttaaaattta tattgagtat 
15481 attgtgtaaa taacaaataa acttaagggt aacaattcga aatagtcgaa agctagggag 
15541 gtctttcttg tatataaaac cgtctctgcc cactgaaata tcaacttagc tcataagcat 
15601 atctaatcgg agctcggaga aatttcggta aaaccctaat catcatcttc tccttttgat 
15661 caatcttatc ttcacatgaa aaatctctgt tcaaagacat agctttgttc tggaattcca 
15721 aattttgggg ttgattttgt attttctggg tacgcgagat tagatcgaga tagaaaaaaa 
15781 aagagcgatc ttttctcatt aattccggtt cgacatggct agtttcagct taaatttaca 
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15841 agctttgagt tcagtatttg ttcttatgct 
15901 tttgattttt tgttgttgtt gttgttgatg 
15961 gaatttgttt tgttgtgtgc aagtggatca 
16021 gaaattcgaa gatgttcttg agcctggttg 
16081 agttgctggt tacctctctc taagggttca 
16141 taaggtttta gaatcatcta ttaacactct 
16201 taatcttagt tttaatcttc tttggttttg 
16261 ttgttgcatc gattcagtac cgtgctttag 
16321 tcagtaacac aaggggtcag attcaagctt 
16381 taaacaaaaa tatgttctaa ataatgaatt 
16441 ttttgtttgt tttccagtta ttagagcgag 
16501 tgagcagaag aatgatattg cgaaagctgt 
16561 ttgtttgttt tgttctcttt ctgcttgtgt 
16621 tacttgtgta ggcaatgtcg gcttacggtt 
16681 tcgagcctga tgaacatgtc aaacgggcca 
16741 acttcccatc agttatatgt tcttgtactt 
16801 tgtttatagc tgcaaggatg agattggctg 
16861 tacagattaa gagagctgaa ggtgaagctg 
16921 cccgtcagag gcaggcgatt gtcgatggat 
16981 atgtccctgg gacaactgct aaagatgtga 
17041 acacaatgaa ggagattggt gctagctcca 
17101 caggagcggt tcgtgatgtg gcttctcaga 
17161 caaacctgtg aagtgaattc actgattatg 
17221 tcatcttctt ctttcttttg gattatgttc 
17281 atttgtatag acttattggg ggtttataat 
17341 taattattat tgtacacgaa ttatggtggt 
17401 agattacaag cacagactga aatatttcat 
17461 acagattaat aatagtttta ttggtgtcag 
17521 ttacttaaag attagtagtt tgttaagaat 
17581 tagggtgagg aaatttcgca ggaaacttcc 
17641 ttaaaagcaa gaagacattg acaatgtcat 
17701 caataattca tctcaagaag ataaaacttt 
17761 atgggcataa gtaggatgct gatgtatgaa 
17821 gacacatgat cctagtagct agaagaagat 
17881 agagtgttat ttattgtttc cactttcatg 
17941 agttttcttc attattttca acccaatacc 
18001 ctttcaaagc ttctaatgtg taatacgtca 
18061 catgaacttt atagtccttt caatgtggta 
18121 gaaacgtatt atattaaaac agtttttttt 
18181 aaactctgat tggtatcaaa caaaacaaaa 
18241 aacattcagc agcatttgtt attgacaaat 
18301 tgtgtatttg aattagttag ttggtggtgg 
18361 ttgttcagca tcatgaataa gcttcacaat 
18421 cttttcttca atcttctgaa gcttcatctt 
18481 gttcttctct ttcttcgctt tcttatcttt 
18541 ttcttctcct ccaccatttt tatcgtcctc 
18601 cttctccttc ttctcagctt tctcagcctt 
18661 cttcactttc tcttctgttt ctcccattat 
18721 atagtgctta aatctagaaa actttcttac 
18781 ttattacaaa ggatcttcag ctaattttgg 
18841 ttgtataacg agaattatgg agtttcgtat 
18901 tttaattctg tggaatgatc aatcgtttaa 
18961 aattgttata catatataag acgaaggttt 
19021 ataactgcag cgatcaatta aacctatgta 
19081 cttggcgaag aaaatagcat ttaaattcaa 
19141 ataatatcaa tattatacat gcatacacaa 
19201 ctttgtaacg attctaaaaa cacattaaaa 
19261 aagtttctca attttattgg tcgatgtgaa 
19321 ggatcaggca aaataaattt tgattacccg 
19381 aacgattcgt acatgtctct tgtcaaaaac 
19441 ctgatcctgg aaaattcctc ttacctttgc 
19501 ctcttctgcc gatagaggat ttgatttcac 
19561 ggatggcatg ttcatattcc ttgcagcacc 



catgatcttc agaattttct caataaaaaa 
ggattaggtt gtgaagagaa gaaagatggg 
atcaacggta gcgataaagg aaacattcgg 
ccattttctt ccatggtgtc ttggtagtca 
gcaattggac gttcgttgcg agacaaagac 
ctttatcaga aattatgttt tgattagttt 
tgtttttgca ggacaatgtg tttgttaatg 
ctaataaggc aaatgatgcg tactacaagc 
atgtgtttga tggtaagtct cattgttaaa 
gatgtgtgca aaatattgat cattcggagt 
tgtcccgaag ttgcttcttg atgatgtctt 
tgaagaggag ctcgagaagg tagaatcttt 
taagttatga gtgttcaatt gtatctctgt 
atgagattgt gcaaactctc attgttgata 
tgaacgaaat caacgctggt aactaacaaa 
gtaaatcatc gagtctgagt ttcggcttct 
caaacgaaaa ggcagaggca gagaaaatcc 
agtccaagta cctctctggt cttggtatcg 
tacgcgacag tgttttgggt ttcgctgtga 
tggacatggt gctagttaca cagtactttg 
agtcgtctgc cgtgttcata cctcatggac 
ttagagatgg ccttcttcaa ggctcgtccg 
tcctcttttc ttttgactat ggtgtgatta 
gaactctttt gttttggttt tcttatttct 
tcatatagaa tattaaaacg tgtttagtac 
gataatcaaa cttgtgaacc ttaatttaga 
gctctgttat gtcaaatgaa tagtgaaatg 
tttaaagaca ggctctctca aatttctgag 
gttttgtttc acattcaact aattattacg 
ttcacctgca cgaaattagt gctatttcct 
aaattttgca gggcctttta tatatgtgat 
cacatggtaa ctctaataat gcaataatta 
cttggcacga tgcttatttc tatacttaat 
aattcagctt ttttggttat tagacattgc 
gtggaagagt taattactat attacccctc 
agtcttctca tctgcatgta tttttatcat 
gggtccagtc ttgagttatt aaatcataaa 
tacatcagca ttaccaatat gtattaagct 
gtacaattta caaacacata gtatacaagc 
caaagaccta taccaagata cgctgaaaat 
atattagtta acttattgta gtatataatt 
tgcatctact gcagcagtac taggcttagc 
ctcatctttc tttaagacca tagcttgaat 
caacttctct ggatctttct tatcttcagg 
cttcttgctc ttcttctctt gatcttcccc 
gttcttatcc ttcttatctt tatccttctt 
gttgtgttcc tcttctttgt tatcatggtt 
tctttatgag tttgattttg tttttcttag 
atatttcttg tagaactcag aattaccctt 
acataaaatg atcacatccg tagaaattac 
gttgcttcca tattttacta tctttagaat 
gctcatccat agagccccta agtagttggt 
tcacaatggt tagatcttaa gattatcact 
gtaaaaggac cttttggtta tacagatcag 
aaatttataa gatttgatta tttcctccaa 
ataaaaattg gaagaattca cttacttatc 
cacaaaacaa tggattattt ttattttcta 
tgaagagaag tgggaactga taattctcgt 
gagaaaatca tacacttact tatcctttgt 
agctttgaaa gactcacgct ctgctctaag 
ttttccaatt gcatcagcta gtgcacgact 
gttgtatcct gatcctggac ctataattaa 
aattgaaaac cccgcgtctc caccctatcc 
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19621 acagaaataa aaaagcatgt atgatcagat aatttcagaa gataaacatg ttttcaaagt 
19681 taagagacat aatgaacaat caaagatgtg tatgcttgtt tataccttat cgccccacca 
19741 aacagatttg cctttccgct ggcgttcttg gcttgatttg ggaagagatt tggagtttcg 
19801 tctcatgctc tgagagttct ctgtttcatc ttcctctaca tttgaccatt tacttctgct 
19861 tagttctttc acttcttctg tacgggagcc agattctgca tcccatttac tctcactttt 
19921 gtaagagcct gaggtgattt caacagaaag aaagactcag ttaagcgttt tcggattgtc 
19981 ttagtaaaaa aaaagaagaa attataaaga aagcattcaa atttaccctc tgtcgcaccc 
20041 ttttcttctg actgggtact gttatcggat tttctttctg gcagtccgaa atcatcttcc 
20101 atgtccatat ccacctagag caattttatg agaaattacg aggttggatc aaataaggaa 
20161 ggtcaaaatt gaaacaatgg tcaaaacaag gaatttttta acccttgttt actccaggac 
20221 agaggtacaa aaagatattt ttctattacc tcctggattt cattctcctt caggtcatcc 
20281 caccgcgtaa aagactatca cagaaaaaga agatcatata taagatgttg taagaaatgc 
20341 aacaaaacga gcttagtgat gtttaaaatc ccaaaatacg ctgcatgaag ctcatcttaa 
20401 gatcggtttc ctttaggtca atgccaaatc gtacatgaag gcattaattt ggcgtcttta 
20461 tcaaaaagcg aggtcaatgt tggaaagaaa aagaatgaca taagaacctt gatatcaagc 
20521 tgcatgtaca atgaaggagc ttcttcccat tgttctgcca tctgctgtac ttgatctact 
20581 gtgatgccat gtacgtttct tgcagcacag ccctgtaatt ttgcacacgc ttagaaacac 
20641 caagtgaatg ttattctatt taatatgata atggtcgtag tgtgctccta tttatctagg 
20701 ctaaaaatga aaactacaaa tgagatacaa aatcaaactt atcgaagagt aaatagtatg 
20761 cagagaactc acagttgggt ccttgtatgt tgcttccaat atgtaagctt catatccaga 
20821 tctctgcaaa aagaaacagt aagtcaagga aactttcaag aacgattaag ataaaacatt 
20881 ttcaatacag gacaacagac atgtttcagt tgaactggtt ttaaatgtta caagaggtaa 
20941 caattcaagg ttcatcaatt acaacaagca tccaatcata cacagaaaag agaatgaagc 
21001 aactgttcac tgagcaaaag aagattgaat caaaatcaaa ttcaacaaaa gaggaaaagg 
21061 tgaattctcg aattcaaagt ttttttttta tatcgtatta gttttaagct ggtcaagaag 
21121 ccatctaaaa attttcaact ttcattttca cggaatcata gataaacaag aacattatta 
21181 agcacggtgg caacaacaaa aggggatgag gagtagtgca tgcactgccc aaagcagaca 
21241 ctatcactaa ttgtttataa ataataggaa aggacatatt ccagagtata ttggtcagtg 
21301 aaagcaaggt tacaaattat ttaaaagaat ggcaacctca gacgatgttt agaaagcaac 
21361 atgaagcaag cagaaaaatc aaaagcaact ttaacttgca ggtaaaatac cactataaat 
21421 agtacataca gtcatcaaca agactaatga ctcatcttat aaaagagcga attagcaata 
21481 taaaggagat aagacttata agaacttgca agttgcccca cgtcaatgtc ctctttgatg 
21541 atatatacac aaccaagaag gttttaaagg ggggaaagag aatagacata tctttgaaag 
21601 atcatattca ctaatataca ggagtgaagc aagacaataa ctaatgtaca ggggtagctt 
21661 tggaaaaata gttttcaaga taaaattatg aagatgctga ggaaaagaag actcgtaatc 
21721 tcaaatctag ggaaatgcaa ggtcattatg aacttggacg gagcattatg ctaattcttg 
21781 tggaggttga gataactaac taaaacattg tcagaactgt caacttacta agacttcact 
21841 accgtttagt gcagatgaaa ttatctagac acttgaaaaa ccaaggttga ctaagcacta 
21901 aagacgctag tcgctagttg acttcacaaa tcattatgag tcttccatag aatccgaaaa 
21961 caacatccaa actccacaag gtaatacaga aggaagtgag gatatacctt tgctgttgcc 
22021 caaaactgag taaaatcagc tacccgcaga ttgcggtcat ccactaagat gagtgacata 
22081 taccagcaag aaacggtcaa ttccagaaaa caaactgcat ccgtggttag agaaaatgaa 
22141 agtagtgctt gaacactgca ccacctagtt cctagctaaa ctagttgaat agaatctcta 
22201 aacaaagatc ttacatgttg caatatatac tactccctat accttgagca gataagaggg 
22261 ctgctggaag gatatcaagt tctttaaact aagaaactag agaaaccata tcaggtgaaa 
22321 atgtttgctc aaaaagaaaa gtagtagcaa tcatgtcaac atcaagaaac caaaagagat 
22381 aatgtcatta gatcacagat agcaaggaaa taaaatttca atgctgttct ctatgtccta 
22441 cattctaata ttatgagaaa atcattaccg attacaaagc tgaaagcccc atcttcaagt 
22501 gtcctcttaa aagctttcaa catgcttgaa cgatacgcct gagaattcaa gagtggcaag 
22561 aaacttaaca aaataaattt atcgctgtgg tttattacat tcatctttca tttatctcaa 
22621 catatacgtt gaaaatatac ctcttccatc tcaggttcgt agcagtattc catgaccgtc 
22681 ttcacaatag gtcttttgct tctaccagag cttaaagaag ttgaatcact ctcctcaacc 
22741 ttttacattg acaaaacaac acaattttag agtcctttgc tggtccaaag taaagaaacc 
22801 attcttttag aaacgtctaa agaactatga ggattaatta accttctcaa cttcagtcat 
22861 gaagtaatca tccatagaat ggattcgtgg agcactacca ccattttcta cctcgacgtc 
22921 acgcaacaac ttggctaaat aactcttccc actacctgaa catatataca aatggagtta 
22981 ttcaaatgca aaaacaagtg gaggttatat tgtttcctgc aagaggctac gctaagaact 
23041 gaaatcatgt aacaagtcga cacaaaaatc aaagagaagg ctaggaaaag aacctggtag 
23101 ccctcgaaga ataattacaa agtgatctgg acgagtagat cgatgaggtg gcttcagcaa 
23161 atgagacaca tcaatcactt tagaccgagt tggtgctagt tgtgcagaag atggctacca 
23221 aacaataaga gatttatcag tacagcaaaa caagatattt cgagaaaaga aggaagccac 
23281 gaaagcaaca ttacagaagc attaggcatc tgaggatatg atgatgacgg agggatcgtt 
23341 ggtgacgaat tagtagtgac aggaaacaag gaagaaggat gagatgaagg caaaggcggt 
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23401 ggtggagaaa ccggaagagg aggctgacca ttagaaccgc tgaaatagcc accgtacgga 
23461 ggcggatgat gaggcggagg aggaggaaga ggagctacac cattaaattg acctccattc 
23521 ctaaattcac tcccatactg atgattcatc tctatattgg acggcgcagc taaaccataa 
23581 ccatgatcgc gaaccatctt caaccttcgt tcattttccc aagagatccg aggactcgga 
23641 ctctcagaaa caccgtaacc cggagaacca cctgcgatcg tatcaatccg agctctctta 
23701 tagctccgat cagcttccct atcaacatca acggcaactg gtcgccattg atttccgtgg 
23761 tgaggttgcc acggaggata gtgattttgc ggtggtcgaa ccggtggtcc ggtgaaggaa 
23821 tcgaatccag gacgaggtga attgaggtga ggaggaggag gaaagttggg gttgtaagcg 
23881 aaagaagatg gaggaggata cggtgggcaa aaagggaagt gaggcactgt acaaatcggg 
23941 catatgtttg gctgtgttgg tgctggacgc cattgttgtt gatgattatg attatgatga 
24001 tgatgatagt tctggtaatt attatccatt gttgatgatt taatagcttg taaatattgc 
24061 aagagttttc agatgaaccc taaaatctaa attagggttt atgtgatgaa attgatgaac 
24121 agaagaagaa aaactaatgt ttctgagaga agctgaaaac ttcgaactgt gcttgagttt 
24181 gatctgaata atttaccact atgaaacatg caactaatta tggcggaggc ccatttatac 
24241 agtcccataa tgtgagccaa aggcccaact aaaagttgaa ggatatttag acttctattc 
24301 ttaagggccg ataatgtgag ccaaaggccc aactaaaagt tgaaggacat ttagacttcc 
24361 attctaaagt cagaagaaca aaaaaatagt ggtcaccaaa gcactatgtt gtatattttt 
24421 cttttttcac tatgttgtat atatgttgac aaaaatatac tttttataag aattatttaa 
24481 aataatttac ataggataac atattaacac atgcttcctt tatgcgtgtt aacactgatt 
24541 aacatgttaa aatttgagct gacacaacaa caatattaac acggtaaatg aacatcagta 
24601 catggaatta acggagaatt cttttgttta atccttacca cattttcgta acctattacg 
24661 tacgtcattt ttgtgacatc attaacgttt gaatattcaa tatacagaag aaaataacca 
24721 aatggataag ttttattacg tcgtgatgtg attgtctgat taaacgtgac atcaaagaag 
24781 ataattaaac aatttttcat ggtatactct ctttataaat aaaaatacca agaccgatac 
24841 cgatttattt gaaaaagtgg agagacttat cttcttttat tattctcaac aagtggttaa 
24901 gtttaaacgt tggtggttta tttaatttca tttgacgtcg ttagtggttt atgttcatta 
24961 cgctccttgt tagaatcatg ataattaagt tagattttgg ctcctgaata aataacaatt 
25021 aatgccccac taatgtaatc atttcaattt gtttcttctc cgtcaatgaa gaaaatacaa 
25081 agactttata tttcccatat aaatattccc cgggacccaa atttcgaagc gtacaatctt 
25141 ctctctcaaa aacgtttcag tttcagaaaa cagagcaaga agaaacaact ttctctcaaa 
25201 tgcagacgag tcggttactc tccttctcct ctaactctcc gagttttggc agcttctcct 
25261 ccgccgttga cctcgctgca atcgccgctc gagtcgtcga agaattcaga gatcacgacc 
25321 aaacacaatc cgattcttct ccccaccgcg acgacgataa tgattccgac ttcgctttcg 
25381 actgtccaag caacacgtgt tctcagcctc tcgctaccgc cgacgagatt ttctgtaacg 
25441 gtcagatccg tccgttgaat ccgtacggtg gaaatgctcc ggtggaatct caaccgacga 
25501 gtaagattac tactcttcct cctcgtcgtc gtagaccggc gttgaggaaa ctgatgagcg 
25561 aggatcgaga tccggcttcg aattcttcgt cggaagctga agaggatctt actggtgttc 
25621 ctccggagac gtactgtgta tggaaaccta aacaatcgaa ttccggagat gatgatcttc 
25681 aaagactttc gtcttctccg tcacacagca aaatcaaaag ccattcagct gggttttcga 
25741 aacgttggaa gctccggaat cttctgtacg ttagaagcag tagtgaagga aacgataagc 
25801 tcgtctttcc ggcgccggtt aagaagaacg acgagacggt ctccgatcaa agagaagaag 
25861 aggaaccgcc gtcaaaggtg gacggagagg aagaaggaag ggaaagggaa gagacaaaac 
25921 gacagacgta tgtgccgtat agaaaggata tgattggaat attgaaaaat gtgaatgggc 
25981 taagtcgtca tttacgtcct ttttgatggt gacgtggctc tcagaagacg cggactttgg 
26041 gtgggcttcg gtttctttct ttttcctact ttttttcttt tcctttttta cttttattta 
26101 gtttccgaga aaatcttgag tgttggcgag aaagtaaata atttattttc gaatattttt 
26161 aatgtctcgg tttataaaat agataatgta taagttttgg ttatttgatt attggaatgg 
26221 aggagattac tggttttatt cggtttattg taataaactt gttcaaattt tattcttcct 
26281 catcataatg ttgaattgtt tcacctaaca atatgatttg gcaaattcaa gtgtacacac 
26341 gatatatcaa ttatgtgtct acttattaaa gtttatttta ggttacttag atgtgtgtgt 
26401 gtgtgtataa taaattctaa atttggataa gggttgtatg tttctttgtt ttagacacaa 
26461 gaaagtgttg tggtctttta acgtgttata cattaacgtg tggagtcttg tatacctttt 
26521 tatatatata gatggatttg ttaatttggg tttataagtt ttaggtggat attgtaggaa 
26581 tgtttggttt gccttgagat ctacttgctc gaattttcca taaagcgata tgtgttcaca 
26641 ctactgattg agagactcga gtcatcataa tataaagtgt attcaatcag attatattag 
26701 tttaattgta gtcgtcgatt cattgatctt caaactaaac ttcagatttg gtgtcttgtt 
26761 atatttaaaa tatgttcagt ggaatccgca acaaatttaa atgaactggt ttagaaaact 
26821 agagatctat gtcttagaat gggtgtgatc atttcattag tgattactca ttagtaattc 
26881 ttgccgtttt tattgtgacc aatcgataaa acatcaaact aaaatacgac tagaacaaaa 
26941 tggtccaata tttttaagga actgttttat atctttcaac tattctgtaa tggtttatcg 
27001 atatatatca aaccaatata ttttattatc aagtttcatt acataatgtc tcatactaaa 
27061 ccaacaaaaa taaacgtcag tatatttagc atatatttac tttgtcagta taccaaccct 
27121 cattgcttaa tatataatgg aaatcaatct gaagtataac ctacaagttg tacgtgtcta 
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27181 atagtaaacg aagtaccacc ttagataatc tgatatcaca cataatagta attaataagg 
27241 ttaaattatg aaaagaatga cttgcaagtt acgatttatg ataacttaaa gaagcttttt 
27301 atcataaacc gaccaattga tttcctggta catttatatt aaaacatcat tattgcaaaa 
27361 taatgagtcg acaaatcaaa acttctattg ttccaaatcg cttttgccaa acaaattatt 
27421 aatctaatgt gaaggtgttt tcctatgcta tgactaataa tttagttaaa attattccta 
27481 atgattttag cggtggcagt aggttaaaaa gagtgcattt atatcttctt ctttttttgg 
27541 taaggagagt gcatttatat ctttatccct acgattcgta actaaatcct ttaaaaaaga 
27601 aaaaaaaaac taattgtttt taattcaagt tttattgccg gtattagaaa cagaaaatat 
27661 ttatttcttg attgtttcaa ataatggaaa ccaaaaaaaa aggaaagaga aattagtaat 
27721 caaaaagtaa atttgaaaga aaaaaaaggg aaatcaccat caattaagta aacccatcgc 
27781 cagagcaaca aaaaccatta tcgccctcgt agcttcttca gtttctcgag tcatctctaa 
27841 gatacgacgt ttcaagtctc tcaacgatgg aatgtaataa ggaagaagct aaaagagcaa 
27901 tgactagtca ttgcagagag aaaactttct gagaacgatt acattggtca ttggtgcaaa 
27961 gaaattcatt aacaaggctc agaatttgta tccaacgctc gatggtttga aacaaccttt 
28021 gatgatgatc aatgtttata tctctgcatc aaacaaagaa gaaggagaat ctgactggta 
28081 tggaatcctt ggtgttgatc ctttagctga tgatgaaaca gtgaagaaac attacaagac 
28141 cttagctctg ttgcttcacc cggacaagaa caggtttaat ggtgcggaag gtgcgtttaa 
28201 gctggtttta gatgcttggt ctctactatc tgataaagct aagagaattg cgttgatcaa 
28261 aagagaaaac caaaacaaga aaagagcgaa ccatctgctt cgtgtaataa gcctgcagag 
28321 cctgcttctt cttcttcgtc gaaaccggtg gacatgacct tttcgacagt gagcatgacc 
28381 ttttcgacag tatgcaataa atgcacaacg agatgttgtc atttttcgac gcagaatcat 
28441 cttaacaaga cctttccttg tccaaactgt ggtcagaatt cggctatgac caatatatca 
28501 tcgacagagg tgatcaatgg gaggacattc atcagagtct ctgtttctcc gcaacaagaa 
28561 gaaccatcga gggccaattc tcaagcaact agcagacgta gcacacgtca tgatgatgca 
28621 aactctactg agagtttttt caagaaacca atgccgacaa caggagatgc aaactctact 
28681 catgaagctc agaggctttt caagaaccca atgacgacaa caggagatgc gaactctact 
28741 catgaagctc agaggctttt caagaaccct tagatgaatg taattaatca tataatgtga 
28801 aacaattaag ctcggtttta ttggtaaaaa tggtttcaaa ttatcagttt ggcttgttcg 
28861 gatcacagat aaattagcta cacaatccat aatccttgcc aaaaacgcta ttaagtagta 
28921 ccccattctc tacactaatc ttctttcaac atttcctcag aagcttcctt atgttcttcc 
28981 aacaaccaat tcttcatgca tgaactggcc tagcaccaga agaaagctgc acattcgcgg 
29041 catattcacg tgcccacaag tcatagtgaa caatctcttc aagagacggt gatgttacca 
29101 actcgtttcg atgtttatcg catgttaatt ccacaacctt gaagatatcc aaatagctta 
29161 tcctgtaaac aaaagtgaga atataaacaa ttgtgattcg tatcaagaac ttcattgaga 
29221 tgctcaaaac tgaaaaataa ttcttacttt tcatcaatga acatttcaac agctttctca 
29281 ttggcggcgc tgagaactcc agtcattgtg cctccagctc gtccagcagc ataagcaaga 
29341 tccatggatg ggtatttcac attgtctggt ttcttgaaag tcaatgaacc gagtctgcca 
29401 aaatccacaa ttgtaaacaa cttttggttt taggtgctga atgctgatag ataaggcagt 
29461 ggtcctaacc cagtttaact gatccacacc aaaacagtag caaaataacc aattgcaaaa 
29521 ccaaaccgaa gaccgattcg gtttcatttt ttatcttatc taaacaacct aaaaccaaac 
29581 tgaaaacaag attggggaac ttttcttggt gataattaaa attttcaact aagcttagct 
29641 tcacacttga taaacagaga gtatataaat gtggttagct tacttgcaaa ggtcaagtct 
29701 tggccaagtt acttcagaac aaggaactct atcgggccat gacatggtgt agagaatcgg 
29761 taaacgcata tcaggccaac ccaattgagc aagcacagat gaatcctgtg gaacaaaaca 
29821 aatacatgtt atacagttat ttttttaaaa ccggaaaaat aataatttag ttagtaatgt 
29881 ttcagcaaga cctgtgtttc aatcatggaa tgtatgatac tttgcggatg aatgacaatc 
29941 tctatatcgt catactcagc tccaaacaaa taatgcgctt caatgacctc aagaccctgt 
30001 ttcaaaaaat caagaactca tctaccttga tcaaaggtat tttcaaaatc agagtttaac 
30061 cttaggagaa aataatctta accttgttga aaagcgtagc agagtccaca gtgattttct 
30121 ttcccatgtt ccagtttgga tgcttcaacg catccgctac tttaacttcc tttagctttt 
30181 cgacaggcca atcccttttt caaaatccag tgaaaagttt ccattaacca aacgagaatt 
30241 gagaagaaaa aaagtctatg cagagagaga agaatatcga aacaaaccta aaagctccac 
30301 cagatgcagt caagattatc ttgcgcagag cgccttcagg caaaccttga atacactaga 
30361 gaacataaaa gaagattttt cactcaaatt gccagaggtt gaacttgcat taagaccaac 
30421 gctgaactca atatgaaagt tgaggtactt aattctatgt gatttgtgat acctgaaata 
30481 tggcagaatg ttctgaatct gccggaagaa tctttacatt atgtttgttg gcaagcggaa 
30541 gcacgaaagg accacctgcg attaatgtct ctttgtttgc aagagcaatg tcctttcctg 
30601 cttcaattgc agcaaccgta ggctgcagta aaaataagca acaagcttta tcatctgcaa 
30661 ctttcttttt tcatatcctc ttaataaggt ttaataacaa aaaattagag tatatacctt 
30721 tagtcccgca caacctacta ttccggtaac aacggttaca gcttcaggat gtcgggcaac 
30781 ctgttgatga acataataag taaaaaccta tctacactac aatcaaaact aacaaatgaa 
30841 ctaacctcaa tcactccttg ctctcctgga ataatctcga gtttatagtc caaatcagct 
30901 aaagcctctt taagctcatt aatcagtgac tcgtttctaa cagcaaccaa tgcaggctta 
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30961 aatctcctta cctgccacca ttcaaaatag aatcacagaa ccatactata gagatttctt 
31021 gagattgcag aagcaaaagc ctaaaccaga acctgatttc tctggtttga tctgatacat 
31081 aacgagttaa tactatcttg cttatgatac taccactgaa ctgagaatta aactgaattc 
31141 caagtggtct gaatgacaaa ttggagagac tcaatactaa tttttttaca aatgaagcca 
31201 acttacctga tcagcaagta gagtaacatt cgaaccagca gctagagcca caactctgaa 
31261 tttgtcagga ttctcagcca caatatccaa tgtctgcaaa atggaagttc ttgtcgataa 
31321 aaatgatgca acaataactc agtaagaaaa aaatatcatt cttctatgag tctagtcatt 
31381 cataagacaa acttaaagtc tggtcatact caagaactgc acaataatgc cttaatcgaa 
31441 ataaaacctg agtgccaata gaaccagtag atccaacgat agagatgggt tttggtccat 
31501 cccaagattg acgaggcgcc tcagggacag ctctcccagg ccatgctgga ggaggttgtt 
31561 gttgctgctg cactttcact gaacacttaa caccttttcc aaaacctctc ccttgattcc 
31621 tcctcctcaa actaaaccca cctgtgaaac actccaaaga tgtaaaattt aaaactctac 
31681 gacctaaagc aaaccaaaaa aaatcgaatt gaagaaataa cagattacct agatagagaa 
31741 attcacaaga gcctaagaca actaatgaaa gtttgcaact ttaatcgaaa agagagttga 
31801 ccaaggagga ggaaagaaga gaggaagaag aagaaacctg agagtttagg gattggattg 
31861 aacctggagg tatccaagaa agaaatagct ttggattcag ctggagatag tgagtttaat 
31921 gtcatcatca gagtctttta aaaatcgaat attttccaga gaaccgcact actactcttg 
31981 attatcagag aagacgaatc agataaacag tgtgagagag agagatgatg ataagaaagg 
32041 aatctggatt tgaatggtac ccaacagatt tttgtcattt tttaaagatt tcgctgagca 
32101 tttagtaaca aggacctttt tattaaggta acgacaactt gtaagtggta aataatccag 
32161 tcttactatg ttcccatttt ctatttgatt tctttagagt attaaacagc agaatctgta 
32221 tcatcaatta tatagtttgt caaatataat tattattaga aatatgcatt acaagggatt 
32281 aatggttaag gatttctctc ttacaaaata aaaaagaaaa agtttatggt attcgttcgt 
32341 attatgaatt tttgatatga atatcttaaa ttgaatatgt tttgactaac atgttgtatg 
32401 ctgtcttttt caaaaataaa acatgttaca tgtttttttt ttcttcttct cttttttttt 
32461 tttttttata aagtacatgt tatatgctgt aacaattata atccaaatgt caaacttagt 
32521 ttagatcttt gacaagtata taatatactt ttctttttaa aaattatgta ttgaatattt 
32581 ttcactatca ttcttttttt tttgtcaaca tttttcacta tcattcttat ttctttgata 
32641 tgttcctcaa tgttcaattt gtaaatttaa atttcaaaag ccatgtaact ttaaccaact 
32701 tgaatttttt acgtatataa ttctctatat ctctaattag agtcatgtta ggttcgattg 
32761 tttaaataaa attagtcttc ttgtagacta ttagatcatc cgttcaaaaa gattattgtt 
32821 gtttgaatgg tgctctcttt tctttcttcg gaaaggaata aaatttatcc cataaaaaga 
32881 aaagaaaaag aaaaaagata atttacttta tttaagtgtg attaagctgt tatgattgac 
32941 tatcacatta catagtgttt tcgtggggat acagagatca atagataaat gataatggta 
33001 agataatggt atgttggtat tggtagatga gtcagtaaat catttactac tgctaatgga 
33061 tcatctgagg acaagtgttg tacgttaagt gacacatggc aaaacagtga aagagacgtt 
33121 aaacaagtgt tacttgctgc atccactcaa attccatccc aagtcatgca tgcaactttt 
33181 tctttaaaca tcggaaatcg gagcctgaat taatgcgtta actaatggaa acaaaaacca 
33241 taattacggt gtagccatct ctccaattcc gattccattt caagttaacc ttatcgatat 
33301 ggaggatagc aactctcacc cgcaaaatca aacatcaaaa agaaaaagct ctcacccgca 
33361 aaagaagcaa cgtatggaga atgaaacacg atcggctaag ttgttggatc ttgatgttct 
33421 tgactgtccg gtttgcttcg agccgctcac tattcctacc tttcaggtta tgttttgaac 
33481 ttgcatgcat tttattttgt ttcatgtgac attttgattt cgcttttgtt aatttatttt 
33541 attgaatacg gctttgattg tatctcgttt ggtatattat gcgtttcagt gtgatgatgg 
33601 acatatagtt tgcaattttt gctttgccaa agtgagtaac aagtgccctg gtcctgggtg 
33661 tgatttaccc attggtaata agcgatgctt cgcaatggag agggttctcg aatcagcctt 
33721 tgttccatgt caaaatactg agtttggctg cacaaaaagt gtctcttatg aaaaagtgtc 
33781 aagtcacgaa aaggaatgca actactctca atgctcttgc cctaacctcg aatgcaatta 
33841 cactggctca tataacatca tctacggtca ctttatgcgt cgccatcttt acaatagtac 
33901 gatcgtttcc tccaaatggg gatattccac tgttgatgtt ctaataaaca tcaaagaaaa 
33961 ggtttcagtt ctctgggaat ctcgtcagaa acttttgttt gtagttcagt gtttcaagga 
34021 gcgacatggt gtttatgtta ctgttagacg catcgcacca cctgcttcag aattcaagaa 
34081 gttctcgtat cgtctttcgt atagtatcga cggacataat gttacttacg aatcaccaga 
34141 agtaaagagg cttcttgaag tgaattctca aatccctgat gacagtttca tgtttgtccc 
34201 taactgttta ctgcatggtg aaatgttgga gttgaagctt ggcatcaaga agttgaaaca 
34261 aacgtaacta gatctagttt ggtttggggt tacgaggcgt tctgttttgt tgtgtttgtt 
34321 ttaattctct gtttaagaac ctttgtactt ttgtagtagc ccactcttga atttattgat 
34381 gttgttgttt tgagttagtt gtataatcca aaagctttct ggtttggttc ccggttcggt 
34441 tttgtacata gtaggatttt taataaagcc tgctaatgag gttcagcaag ttaccattgc 
34501 tcaggaaact gttatggagg atcctccaac gtctctgttt aagaattcag taccaattcg 
34561 agaggatcaa attcagaacg ctatcacaaa ttccattcgc taatcttaga attgggcata 
34621 aattctggaa taatgggctc atttggtatt agcgtccata cacattgtag gcccaataaa 
34681 ataatagacc aagaaaaaac taaaaaccgg acaacgccgt tatctcttct tcgtgtgacc 
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34741 accacacata catacatacc actcaccgta ccaaaaagat tagaccaaca aaaaaaaaaa 
34801 aaaaaggacc agctcagatg agtctggagt ttccaagttt aaaacctctc tacctcgatt 
34861 tgagcaaatc ctgatttact ctcatcctca tcatctctca tcatcgagat tcatagtctc 
34921 ttttgccgct tggattcttc caaggttagt gagctgctat ggcaactcat cagcaaacgc 
34981 aacctccttc cgattttccc gctcttgccg atgaaaattc ccagattcca ggttcaattt 
35041 acaccttcta atcattattt cttaattttt ctttggtgga ttccatgaac agattctcag 
35101 tatttcgcct ggtgatgaac tactgcgatt gcataggatt tttattgaac tattattaat 
35161 gatgaatgtt caattacacc aataccaaat tttaaaccta gaaaagattg atccttatga 
35221 agttatgatc tatatttatt tgatgatata gagtaataca tagtaggatt tctactaatg 
35281 ttattattga tgaatgtgtt tgttacagag gctactaagc ctgctaatga ggttcagcaa 
35341 gctaccatag ctcaggatcc tccaacatct gtgtttaaga attctgaacc aatacgggag 
35401 gatcaaattc agaacgctat caaattcctt tcgcacccga gggttagagg ctctcctgtt 
35461 atacatagaa gatcttttct tgagaggaaa ggtctcacta aagaagagat tgacgaagct 
35521 ttccgccgtg ttcctgtaag cttcctcctt acttcttttg tttggagtct ttttccattc 
35581 ctattgctta cctctctgtg aaaaatctta atcataggat ccaccaccaa gttcgcagac 
35641 aactgttaca acaagtcaag gtaaacagca acgacatgta tttgtttgtt tgttcctttg 
35701 attactagac tgggaggtaa ttttgtatga attgttatgt gacaagcaga tggacagcaa 
35761 gcagtgtcaa ctgttcagcc acaagctatg cagcctgtag tagctgctcc tgctccactc 
35821 attgtgactc cacaggcagc ttttctctct cggtttcgct ggtaccatgc tattcttgct 
35881 gttggagtac ttgcagcctc tggtgccggt acagctgttt ttattaaggt atcatgatcc 
35941 tgttctccat ttatatgcag tgtactgagt tttttatgtt atgaatttac tttgtacact 
36001 ggatagtttt tagggttact tggcatagtc ctctaaagac gtatttagtg ggataaaatg 
36061 gttaggccat taagaaaatg gaagcagact atataggaat tcatttcttt ggcttatcta 
36121 atcaatttca ttcctctgac actcgaacac cagaatatag ttgccaagaa ctttcatgaa 
36181 aatattatcc gtaagagttt gttagggtgt tagaaagttg ttaatccctt tctggctttt 
36241 actgattgct gctagatgtg ttttaatgct ccatgtggaa tgcaacttta tagtatgaat 
36301 ctcccttctt caaaatcaat atcttattga agtgagattt gttcttgttt cagagatctc 
36361 tcatacccag atttaaatcc tgggtccaaa gaattatgtt ggaagaagaa actgaccctc 
36421 tgaagaaagc tgatgctaaa cctagcttag ctgaagaagc tgtagctgca gccaaagctg 
36481 cttctgcggc tgcttctgat gtagccaggg ttagtcagga aatgatgata acaaagaatg 
36541 aaggtagata tatttctgca gcttatattg tagactaatt ttgtctcttt ttctgtgatc 
36601 atttctggac ttttcttgct tgttccttct tttcctctaa attaaattat atacattgct 
36661 tcctgtcaga gaggaaatat tttgaggact taacgcacct gttaggtgtc caagtacaag 
36721 aaatgaagtc cttgagcaat aatatccgta agcttgaagg taagtattaa gctttactga 
36781 aacagagatt tggtcttggt ctggacaact cttatcggga gtcatggagg gtctagttac 
36841 cttaatattc ggttgatctt aagatccatt gttaaagctt ctcttactta ctttcagggc 
36901 aatccaacaa catcccaaag atttattcag ctgatcaaga ggtttataat ggttcggtca 
36961 ctacagcaag ggtgagttta taggttttgg tttgagtaag ctttgattca tagatttgtt 
37021 ttttttgtaa aggtgattca tagattatat aggattataa acacaaagaa aacccaaaaa 
37081 ctatgtatca taattctttt ggtaacatta ggaaccttga tatgtgatgc agaaacccta 
37141 tacaaatggc agcaatgttg attatgacac acgttcaggt tattatctct ctttttctct 
37201 gcctcaaact gcattatgtt ttgttgtttt tggttagctt attttttcta actaatggac 
37261 aatacagcac gatctgcatc tcctcctgcg gcaccagctg attcgtcggc gccccctcat 
37321 ccaaagtcat acatggatgt aatgttctga aatccctcaa gtttgctgca gaatcatgga 
37381 tttataataa atcttatcct ttgaattcct aataatcttt gtaacattta gttgattatt 
37441 ggtgatactg cagataatgt ctatgatcca gagaggagag aagccttcaa acattcgggt 
37501 aagttgaaaa ctacaatcct ttctcgcccc atttctagac taacaatata gttttgtggt 
37561 gacaaactta tggcactttc actgaaatct acaggagatt aacgacatgc cgcccaatcc 
37621 aaaccaacca ctatcagatc cacgcattgc tcccaaatca aaggtacaaa ctgaaaatgt 
37681 ccctgaatgt taatctaaaa gtacattatt tgtaaggaat cttggtcaaa tttgtggaac 
37741 tgaacttatt attaagactt cattaaactc gtattctctc ttattaccag ccatgggact 
37801 atggtcaagc gccgcaagac gagagttcca atggtcaatg gtggcaacag aaaaacccta 
37861 gatccacgga tttcggatac gagacaacaa cagcggcgcg tttcactgct aaccaaaatg 
37921 aaacaagtac aatggaacca gcagctttcc agaggcaacg atcatgggta cctccacaac 
37981 cacctccagt tgccatggca gaagcagtcg aggccattcg ccgtcctaag ccacaagcta 
38041 agatagacca agaagcagct gctagtgatg gccagtcagg tgtgagcgat gagttacaga 
38101 agatcactaa attctccgaa tctggtggtg atgggtcagg aggaattaag atcgcagaga 
38161 tacaagaaga aacagaacag caacatatca gccaggaagg gaactaaaaa caataataat 
38221 taggggttat tgatacttta tgaggtttgc ctgtaagaaa acatgcattt aggtcttggg 
38281 atttatcacc acctaccttc atttaataaa atatgtcttg ctacacaagt aaactcagtc 
38341 atttgatgat tacttgtctt attttaatat tttgaaactt gtatcacaca ttaccattct 
38401 aagctataag agagactgta catagatata gagtaacatt tggtttaagg gaaggcaaca 
38461 caactaggag gaagcatgag tgaagagcct gtaagaagaa atcaacgcgc tgaccgcgaa 
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38521 cgctccaaac gctaaaaagg aaaccgcgat ggaagcggtt gccatttgag taaactcatc 
38581 tttgccccaa ttagataccc aatcatcaac tcgagtcgca gcacatgaag aagccgacat 
38641 tagaagatat gcaagaagct acaaaaaagc tcatcagaat tcatcaaaaa actatgtttg 
38701 attacacaaa tcgctcgact aaatgtttta aagaaagact aacttgatcc atggagaaaa 
38761 cgaataagtc atgaaatcca cagttgatca tataactctc ttttgcgatg tagcaagcag 
38821 cgtcacaagc ttcaaatgca gagtaaacga atgctataac gttcacagcc aaacaatacc 
38881 tgcaagagat ttgtgcagat gatgattttt gaataatctg attaagattt cgattctaaa 
38941 accaaaaagt tgtggtgaag aagagagaga cctgtactct ttgtagcgat cataagaatc 
39001 gccactccat ccttgagttt tatcagccgc catgattgaa aacgaaatca cacacaaaat 
39061 tacttcggta attctaaacc ctagcgccgt caaacttact aaatcgtctc ctctcgctct 
39121 gttcaccgtc gtcctcgtcg attcttctcc gtttatcgga gctccagctt ttctcgtcgt 
39181 agtttgtcca ccgtcttctc tcacccagct attgtgcacc accatagacg acggagactt 
39241 atccgaagaa gaattcatcg gaactctcgc attcctctga cgccgcggcg gcggaaactg 
39301 aggaggagga ggcggaatcg gcgagggaag aggcgaaaac tgtgtgagct tattaccagc 
39361 tacgatcgac ttcggattct cgattttgaa cggagatccc tcaggagaaa cgtaacggct 
39421 ttcaggtaaa tctccggcat ctgataacgg agaatgaaat cgaagaggag agtgaggtga 
39481 ttcgttgtaa ctctgtgctt ccgagttcga tgacgcagtc cgcttcatct tcatctattt 
39541 gattcgattt tctccggcgt cttcttcccg gaatttgatt tttttttgcc gagctttttt 
39601 gtgtgtgtgt ttgttatggt ctcagtgtgt gtgagaaagt gaaggagaaa aagaaacttt 
39661 aatttcttct tctctctttt gttttcccgg caatagaaga gaccccactt taacatttct 
39721 tcgtggagaa ttaaaacccc aaaatgatct agtgtgacgc atgtctatgt gtacctgcac 
39781 ctatatgtct ttaaaccaat gatgttgcaa cacgttagtt tataacgcaa tcagatgatt 
39841 cagtgtgacg catgttcttg tgcaccaaga tgtaatcaac taacgatttt gcatcgcgtt 
39901 aatttatgac gcaatcataa ggtgtttatg aattttttgt gcatgtgttt gtttgatttt 
39961 atttgatctt cttaccatct acaaagattc catattacta aagaagtata tcaacttact 
40021 aaatatacac ataggagaaa caattatgcg attccgtata ttttctttag tcacaaaaat 
40081 atttttgttt agaaattttg aagtagatta ctttttttta atgattctga aatctatttt 
40141 caactctttt aatgattcca tttttttttt tttttttgca tattttacaa accgaaaaca 
40201 ttagccaatt ctcgaaaata aattagcaca aaagttaaag gtagtataag aaaaacaaat 
40261 aaagaatacg ggaataatat ataaacctag acgaagctaa agtaaagcat cattgatctc 
40321 tatcaattat atttgttttc aatcttgtag ttttttgggc attccctttt gaatcaaatg 
40381 tcttctatct ttagattaag aaactgtttt tttttggaga cgaattaaaa tattttaaat 
40441 atatcaaaag catttttttg ccttttcttc tttgtttaaa actttaaagc acaaagcaac 
40501 ccacccactc ctattttctt ttctttatgt cttaccatat ttttttttct tcaaattaat 
40561 ccatcgtcac aacactttct ttttacttct tatataaatt acttttcgat ttaggcaaat 
40621 gcaaagaaac aatcggggcc tttgtttgaa atgagtagag catataatta ttatttacca 
40681 agacttgaag gaaaagtcta agaaagtata aaagccacca atactaaaga caccaaaaaa 
40741 caaaaaaaaa cagatatcat ttcatccaag gacatgacaa agcaagcaaa agaaaccaca 
40801 atgctaatct tttggaacat aaccaaacaa ccttggtata caacggtaac attgaaaatg 
40861 cgctgcttgt atgccacaga aaactgactt atcgggagat ggtctatatt cttgtccttc 
40921 tctagcaatc cataccaatt tggagtagta gaaattttcg ctttcatcac aacacacaac 
40981 aattttcttc tcctcatcaa gaatatagaa gctcattgat ctcgataaac aaggagaaac 
41041 taaatctaat gttaagaact tgctccacga gacaaatgtg gtctcaatct caacggtcac 
41101 ccatatttcc acctttagtg tctgcctact ctgataaaac aaggaaagat gttcttctct 
41161 aacaaccgag agagcaatag tatcaacacg gcatggttga tgatgaaagt gagcacacaa 
41221 acgttgaaac ctttctgttg aaaaatcaaa actgagtagt gagtagtcgt cgttgtctcc 
41281 tttttcaatc catgacaccc aataagtatt tccacttaaa gacgcacacg catgaccatc 
41341 acattttaag taggcctgat cgggaatgat cacatcaaga ttcctccatg aattagaggt 
41401 aaactcatac atttccatcc tttccggagc caacttctcg tgtatacaca caaacctcaa 
41461 qatttgtagc tacgacacaa ttcattcttg tcgtatccga gagcaaaggc tccgatgttg 
41521 tctttatttt gcagctgtat ccatcttgtt tgcccagaaa acgggttcca aaccacaatc 
41581 atcatgttct tcttaaaagg gcatagcaat atgccatcgc agtgaaaggc ttcagataaa 
41641 tcgactggtt gattagaatg gggagatatt aggccatgcc catctttaga tatgtatatg 
41701 tttttctcaa gtctagcgag aaaggtgctc attggacata ctctatgatc aaccagcatg 
41761 agagcatgat actgtcttgc tgttttaatt atcattgtat tttttgatga atctcggatc 
41821 tttgaataaa gcttgatggt accaccgttt gcaagtagct cgtaagcttc tcagagatgc 
41881 taccggaacc ctatatagta tctcttctat caaatcctct ggcagatcgg agatcatcct 
41941 tgtttctctc gtcatcagtt agggtttaaa ctagatttag tactgtaaca aatttaagct 
42001 cttatatgat gaacaaataa gttaaagcta ttaaataagt agattcttta tacatatgag 
42061 acaaatttgt aaggcaagta tttaacatat gatctttaat tttggtaatt aatatatatc 
42121 ccgagattcc ctgtttttgt taccacctaa attttactta tcttattttt attatatttt 
42181 ccaaactgtt atatttatct tctaaaaatc tgatcaactt aagactctaa gatttgatat 
42241 ttgtatttct attagaagta gatatacttt tttaaatcat acagtattca actttctttt 
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42301 ttaattcctt aactgatatc aatataagtt gatttctagt ttcatatcat tttctttttt 
42361 acttatttag gggtactaaa ttaaatccac aaactgtttt caataacagt agattttaat 
42421 atagattttt aaaatcatta atacaataac agtagatttc attagaattt ttaaaattaa 
42481 tgagtgaata acataagatt tgtaaccttt catgaatttc atgaaatcct tcctgaattt 
42541 tgtagaatct ttcctaaatt ttgtgaaatc tttcaataaa ttattttctt aaatttagaa 
42601 cgaattttat aaaatttagg aaagatttca ttaaattcaa gaagggttgc acgaaatatt 
42661 tttttgtgaa atctttaccg aattttgtag aatatttatt tttcgtaaga acaaactttt 
42721 atcaaatgaa ctagttgaag ttttttttag aaacaaaaac actacaactt aatatgagtt 
42781 tcttgaaaaa aacatttaag aaagcaatta gaaatatacg gcctattatc attatgatta 
42841 tatgtactaa cacttgcatt gaaatctaaa actaagcttc aaaattgtat ttgaataata 
42901 acaatacata gatactgagg ataaaatgtt tttagtcaca gtttggtggt ttcttacact 
42961 tatatacggc agaagcaggt tgcttataca ctggaatgct gtttgcatcc aacaatctta 
43021 cttctcctgg tccaaaatac aactccgagt gccttcgaag gtcgagtcct tggataccag 
43081 cttgtaacac cgataagttg tctgaatcag gcgaaacaat cacgattgtg tcttctgagt 
43141 attgagtctc gagaatagac atgagttgcg tcacacgcac aaatacatct gatacactct 
43201 cgttgggggt accgtcgctt ataggaggag gttttgtctt catcgatatt gagtctaatg 
43261 catacacctg cacagaagtt gaaactttca tacttcaacc cgagtttttg tttgtatgtt 
43321 ttaatgtgaa aaatgctaaa atcttacttc tgatatagat tcaagcttct tgccttcgta 
43381 agctcctaaa ccacgagcat caaggaagct atactccgga actatatagc tgcgaaaacc 
43441 aagtgaacat aaaacattca gcgtaccatc acaaagatta gattccacag ctaaaacctc 
43501 actaaagagt aagaagacta atggacgatt ttacctgcga ctaattccat tgatggcggc 
43561 gatgatttca gcagcctgat aagctctctg tgttatggaa ggccagagcc aacagtttcg 
43621 gtcacaagct cccattgctt ttaactgtaa cgcagctctc agagtctgct tcttaccttt 
43681 ctctgataat ccgctatcta ccgatgtttt ggcaaccggg tttgtgttga ttatccctaa 
43741 gctttcgtaa tctgattccc cagctctcac aaggtaataa cttgatccaa gaaaaaacaa 
43801 caaccaaaaa cacattgtgt attattagct ccattttcta agataaccag gctaaataac 
43861 tccggaaacg aatcaagaac aagaatcaaa atgttaaaag tcagagattc actcttaaca 
43921 gttcaatgtg aagaatttgg aatctcacta atctactaaa gctttacaag atcctttaaa 
43981 cttagttcca atcaaaagga cgaagatacg tatacattga tgcacatctg gttgtatgca 
44041 cagaaactca aaactagggt tttgaaaaag taaattaccg attagagagc cggagaggcg 
44101 gcatttgaaa gagaccgcgt gcgttagctg gtgcggcgat ggagacggag agtgatggtg 
44161 tggcaataca tacggagaga gttttgaaaa ggtctcggcg ggtaatatgc ggcgaggaaa 
44221 gtaaattcag aggaatttgg taggtttccg gcgacggagg aggatgtaag tgtgaggcgg 
44281 tggtgaccgc cggtgatgat gataacataa ttcaatcgtc atctcaaacg gtatctctgg 
44341 tcctccgtgt tttaaggtta caaaaccaca attgtgaatc gcacattccg gtttagatta 
44401 tgggttcgtt tttaaaatcg aatcagctaa accggtaact ttctcggaaa tattcttaac 
44461 cggtcaggac caaaaaaaaa acctaaaaca agagagaaac tctgtttatt actctgctct 
44521 taagaggaca aatttgtttc tttccttaca gtttccaaaa aagaaaatgt tataaaagta 
44581 atctaataaa cttcgattaa aactaaaatt gtaacaacgt acatagattc aacttgcgaa 
44641 agttacaatc atttccaaaa aaaaaaactg aaaacccatt tcttcataca caagaaactt 
44701 cataacttaa gggttccact tgttcatttt ttttctacat aggcttacac aaaataatag 
44761 taataagaac ttcacctcac ttctgattct atcttaacct atcgatgaag caccgtagac 
44821 gatgaaatag ctgaaactat caagcctggc caagttcgat tccagcattc gaatagcgct 
44881 tttctttatc ttcatcgtca tcgttccagt tagttgtttt atagtaagtt atgtatatta 
44941 taagctggat tattcctgat agcgatccaa gaccatttgg aatctgtttt catgcatgga 
45001 agataattag tcctttttga gatgtaggga tttgagttcc aaacaataaa gatatatatg 
45061 agggtttacc aaaatataag ggtcaaattt aagacatgca taaatgaccc aaacgacacc 
45121 gttcatgaag ttggctaatg ataggaagaa cggcatgtat ttcacgctct ttgtctttat 
45181 cacaagtttc tgttccacat tataactaaa ctcattaaat ggaaattcac gagataaaga 
45241 gaacaaaaga aaaaagttga tagtgtagta tccaattttt gcatttccgt gattagttta 
45301 gaaagaagag gcatcatacc atgacggtga gaggagcagc atacatgatg acgttgaaaa 
45361 caatgcacaa gatcccaata agcattgatc tctgctttgt tgtatgcaaa aaatacattg 
45421 tgcagaagat caccaccgcc atgaatatta cctcgataac catagctatt gtgatctttc 
45481 tctgtacaca tatatatata tcataacttc acatatcaaa atctatatcg atctacattt 
45541 gaagtaacaa actaaaacaa acatcaacca ctaattcact aattttcaat tggtttaaag 
45601 gctatcaaac ctatgtctga aaagtttata taaattgaat aatttagaat gcatatacat 
45661 atttttatca ttcgtgttga aattagaggt tttaaaggct tacgcggaca ggggaggtag 
45721 cgaagacaaa gaagatggtg acgtaaacga gttccatgaa aagaccagtt ccattaatgg 
45781 tgatgacgag gagactgtcg ggctggacga aaggaagtcc gtaaaatgtc cacatcatgc 
45841 agtttaaaac cgtagctacg tatggatctg gcttaaactc ggagaccgat ttcatcttcc 
45901 atatcttcac catcgttggt ctgcacaatt ttcacatatg tcattgcatg caacaaaaca 
45961 aaaaaagatt taatcatcat gtgtgcttac attggagcgc agaacaagcc gaaagaaatc 
46021 acgtttccta aacatataac agacaaacaa agacatgagc aaatgttttt gttgttgatt 
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46081 

46141 

46201 

46261 

46321 

46381 

46441 

46501 

46561 

46621 

46681 

46741 

46801 

46861 

46921 

46981 

47041 

47101 

47161 

47221 

47281 

47341 

47401 

47461 

47521 

47581 

47641 

47701 

47761 

47821 

47881 

47941 

48001 

48061 

48121 

48181 

48241 

48301 

48361 

48421 

48481 

48541 

48601 

48661 

48721 

48781 

48841 

48901 

48961 

49021 

49081 

49141 

49201 

49261 

49321 

49381 

49441 

49501 

49561 

49621 

49681 

49741 

49801 



gaattaaact 
cgggcggtgt 
cagattttat 
tatgttgatg 
actgcgtttc 
tagctttttt 
tatttttggt 
ctgtgaatca 
gccatgaagc 
acattaatac 
tactattact 
aaatgttgtg 
ctgtaaccaa 
gttttactct 
ttcctttctc 
acacacaagc 
cattgtttct 
taatgggaca 
aaaatatcca 
tatgtgtttt 
gccaagagaa 
ccgagagaga 
cgagactccc 
gtatcaccct 
atatatcatt 
gggattttaa 
aaacatacca 
tcgtgtgatg 
ggtccaatga 
gaagctagga 
agctgggatg 
gatcgtattc 
gatgaattga 
agtgcagaga 
atatttgaga 
tgccaaagac 
agtttgttgt 
ttataataaa 
aactatctta 
agcctaagaa 
ttctaaggtt 
catagaaaaa 
taggaccaat 
tcttttgacc 
ccaacccgag 
cgatcaagaa 
gacagtaatc 
aagatccgag 
ttcaatcgcg 
cctttgagtt 
ggtggattac 
ccggcgattt 
tagtgggcgc 
tggttgactg 
tctgtttata 
tatcaaccaa 
atattgaact 
gtggaagtaa 
tatactcatt 
ttaaagccga 
aacacttttc 
cattgatcaa 
aacgatttac 



ttatgtttga 
gggggtccgt 
caaagaacta 
atttcgattc 
ttttttgttt 
ttttttggtg 
ttctgcttta 
gcagaatctg 
cgttgactcc 
ctctgtctct 
acatcttcat 
tagagcatct 
aaactttgtt 
ctttttaggt 
atcaagctac 
ctcaggtttc 
taatgttttc 
tgaaactggg 
aaaaaacaaa 
tcttcgttca 
gaagacctca 
aaattcaaac 
tgttaagtca 
cttgatcatg 
catataccca 
gtatcaataa 
ataggaaaac 
gattgttcgg 
agcagcaatg 
gtagtggttt 
atcccgaatt 
agatgcccat 
ctttggtaaa 
tgtggattat 
aattaggtat 
agtgacatct 
acccgccgga 
tatcaatttt 
taacggattc 
attgtttaac 
ttaatattta 
ataacaattt 
cataatcctt 
caagaaaaaa 
atcctgatac 
gctccaccgc 
acagcggcga 
agtggtcaga 
atccacgacg 
actctttgaa 
gaagcttctc 
cgccgacgtc 
gtgtgagaaa 
gtttggttta 
taatcaactt 
attttatgtt 
tgttgtggct 
tgatttagtt 
tttaaaattc 
gtaaagagaa 
ccaattcaaa 
aacattcaaa 
atgttctaga 
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gtaaattgtg gaggacttac 
catttttctt tgtttctaaa 
atttatattt tataaaaata 



ttcttttcga 
gtttctgatt 
tggtttctag 
tgaacagaga 
ggtagagtaa 
gctcgtaccc 
ctctctctct 
tatgtataaa 
tgtatagtat 
aatagcaact 
ttactatgta 
gaaactgcaa 
agtgtgaggc 
cctttaaatg 
ctgcttagct 
tgtcataaac 
agtttaatga 
cgatctccaa 
ggtatacata 
cttgtgaggt 
actcggtcat 
gacaaagaca 
ttttcgagga 
gattttatta 
atatgatcca 
gaggagcctt 
atgtatcaaa 
ctatgagcta 
aactctgcag 
ctaccaagga 
ggaagatcat 
tgcatcgctg 
gctcaatctt 
tcacatttgt 
gttttatcaa 
tagctcaaga 
actttttatg 
cagccatgat 
cttaatttat 
tacagctaaa 
cttctctgag 
ccggtacgat 
cgttggttac 
ccacggcgac 
aatcgttgct 
cggccgcgat 
cttcgatgac 
gacccgattc 
gttgtctgcg 
cgcgtttgcg 
catcgttttt 
tgaattaatt 
tcttgaaaga 
aatataatat 
aatcatggtt 
cactcaaaaa 
gaaactatca 
cttcaaacct 
tacatttttt 
gagaaaactg 
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tgattcttgt 
tgtgatgtga 
gttctgtttt 
aaaaagaaaa 
caaacgcatg 
catgcatgag 
ctctttctct 
gagtttgttg 
atacaataat 
tgtattgatg 
aacactttgc 
acgaattgaa 
gcatcaatcg 
taggtcggtt 
tataaactct 
ccccaaaaaa 
aatagaaaac 
aacgacgaca 
tccctttcga 
tccaatgtgt 
tattctcgcc 
gtaattatac 
ctcttctgtt 
ccggaggtaa 
gttgagaaac 
gacatccaag 
gagtttatct 
gtgaggttcg 
atgaatcagc 
aaattaggat 
attgagcaac 
gtgtcagtcc 
tgtacccctc 
tcaactcgtt 
gtgtattcct 
tatttatttt 
attctcaatc 
tcgtaaaagt 
attacaagtg 
acttgaatca 
tttcggccca 
caacgttgct 
tcctcctggg 
gagccacgtt 
ggtccacggt 
tgggacgcaa 
gacgacgagg 
gcttctgtcc 
ttgacgccgc 
tttctggcgg 
ggagtctgtc 
ttattatttt 
gaagcaatat 
aattttatgt 
gcttgacatg 
cttttctgtt 
atcgtttggg 
ttctattgga 
cgtttctctc 
taccgaagaa 
14 



caacgattcc 
gaagaattct 
aaagaagaag 
ttataatttt 
gttttgtttg 
tggttttttg 
agtggatttt 
acacgtggtt 
aaacacccgg 
ttctcaaaca 
tctcatattc 
acaaagcaag 
aataaagaga 
tatatatgaa 
tcaagatgaa 
aaaatactaa 
aagacttgag 
tttgtattgc 
tgtcaaaaac 
tgacaccatg 
acaacgtcag 
tgtaataacc 
atcgaagctg 
ctctacttat 
attaaaccat 
gttggtcaag 
aacacgatag 
aagttttcac 
gcatttggaa 
attacatagc 
acgttagaca 
agctcagtga 
gcatacgtta 
aagaatggtc 
taatggtgag 
gtactatgat 
cccttagtga 
aaaaacattg 
ttctaagact 
gtgttgatcg 
gtcaagtgtg 
tcaagtgtgc 
agttatatta 
tggaactttc 
gttgtttccc 
gacgaattcg 
ggtggatccg 
ggaagacttt 
gcgagaagtt 
aggatgaata 
cggtttactc 
gtaatgagat 
cggggaaaag 
gcgttttctt 
cccagtttaa 
tttgtttctt 
aaattagctg 
atttctttat 
ttccaaagat 
gtagtatgta 
agccataaac 
aatttattaa 
tcgattcacc 



gacgatcgtc 
ttatcttcta 
agaaacaaaa 
tttctttagt 
tttgatgaaa 
atatttggat 
aatagtgagt 
tcaaatttga 
ctcttcactc 
taattacatt 
atgtcatagt 
tgaatatgtg 
agagatttta 
tcacttaata 
gagaaacaga 
attaatctct 
atctaaaacc 
caatatatag 
caaaaatata 
aagagaggac 
aacgaaatct 
gatatactct 
tggtcatctc 
cctactaatg 
gggcgaagtt 
ctcgatctat 
atggagcaac 
attagtggga 
tcactctcca 
acatgtagaa 
cgaaagcttt 
agtgagtttc 
caccaaagct 
taagatgatg 
attgtgataa 
ccgaaatgtt 
atagtagttt 
ttaggaaagt 
cgttttcacc 
ataattgagt 
catataataa 
atataataaa 
tcatcacgag 
gcagtcggac 
cagcttccgc 
aaccgtcgat 
agcatccttg 
cattcgtcga 
tcaatacgat 
cgtcggacta 
aggtaaagct 
cattgaaagt 
gctgtcaaaa 
atttaatcat 
ttaatttatt 
ttttgagggg 
tttagcatat 
ttttataatc 
atagttaccg 
atgaaccaac 
gaatgacgat 
ggaactacat 
ttcagattca 



49861 
49921 
49981 
50041 
50101 
50161 
50221 
50281 
50341 
50401 
50461 
50521 
50581 
50641 
50701 
50761 
50821 
50881 
50941 
51001 
51061 
51121 
51181 
51241 
51301 
51361 
51421 
51481 
51541 
51601 
51661 
51721 
51781 
51841 
51901 
51961 
52021 
52081 
52141 
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taagaatggt 
gaagggaccg 
cgtgggtcgg 
tttgttgagt 
tcaaatccaa 
ttcactttat 
gtggaaatat 
gcacgacata 
tacacacata 
tcgttcttac 
ttattaatca 
caaaatacta 
ctctctagtt 
tagtcgtagg 
gcttttggta 
cacatgacaa 
acaaaaagga 
tgtgaatatt 
aaatatcttg 
aaatccatat 
tatcagtttt 
tttgctataa 
ttgtaagtta 
caaaacatgt 
tgtcactgtg 
taattcgatt 
caatacaagt 
ttaacaaatt 
aaaggaaagc 
tcaaaccaaa 
ttgaaaaaac 
aacaaaccct 
taagtaatct 
atttgctttg 
gtgtgtgact 
caataaattc 
atcaggaatc 
ttcagtatct 
tctgggtatg 
tttggagatt 
agcttttgtg 
ggattcgtca 
atttgatgat 
acataccaac 
atttggggct 
ggtttataac 
atagctttgt 
ataacagatt 
tagtcagccg 
tttctctaat 
ttatatgact 
ttccccttgt 
gattcctctt 
atcttcgtga 
cacaggttta 
ttgatggtat 
ttggtgcgac 
ctttatgtta 
gaaagcagtt 
gaagactaag 
acaaatcttt 
tttattttgt 
atgacccaac 



tcaaaattca 
ataggaacaa 
ctcgtttcgg 
tcatatgata 
taaccatatt 
ggataatttc 
atatttatcg 
tgctcctgtt 
cacatatatt 
tagtctctat 
gctactttaa 
aaatattgga 
aacaatactt 
tattactcca 
gatgttcaca 
aaacactttt 
actatttggt 
gagaattttt 
agtaaattaa 
atcctaatat 
acacttgtga 
atttttgttg 
tgctatatac 
attcgacagt 
tggctcaacg 
cgtaacgcca 
gtaataaaca 
ccaatgcaaa 
ttggacgatg 
aacaagccac 
aaacagaaaa 
accttcttct 
cacttcattt 
tatgtttgtt 
gttggtgatg 
cccactgtaa 
tcatctggat 
gggtctacta 
tcaaagttag 
ttgatttttt 
tatagtccag 
gactttttct 
tgaaagtttg 
agtttttgac 
ttgggacact 
attcttattg 
ctcatatgag 
aaggccttta 
agctagctac 
tgttgaaaac 
gttcttattg 
ccttgttggt 
aaccgtttag 
agataagcat 
gtcttaaaga 
taactaaatg 
gtattacatt 
ctcttttctt 
tttgattctg 
aagaagaaga 
acaaactctg 
atgtgcagaa 
tcagtctgat 
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taagaccaaa agaaacagca 
agagggagaa aacacgtgac 
atgtggccca tatattgagt 
tattcgaaaa aacttttact 
tcttactgcc aaaactcgga 
cactgttaat cacgttttgc 
tttgttcttg tttcttttca 
acatgtcttc cttagagacc 
gatttagttt aatgtgatta 
atttatctgg tttaggccat 
tttgtacttg tattttggag 
ccagagagcg ataagttccc 
ttgcattttc atatttatgg 
ataattaact taccttataa 
cagtttggct ccaacatcca 
actttctaaa ccatgagtct 
aagagtattc aatttttaat 
attgctggtt gttgccaacg 
attagatgat aagttttttt 
aataaatgaa tatcctaaac 
attgtgatat aagtaatgtt 
ctatgatatt ctattatttt 
attatatgat atgtaagtct 
acatgttaat gtatacaaat 
tgacactatt attaacttga 
tacttgtatg taatacacat 
cttaaaaaaa aaaaaacaag 
tttgctcgtt ggagtaataa 
gatcatgtga gtcatcaccg 
caaataccaa taaacaattt 
aagtaaaaaa ggaacagaaa 
atgctctaaa gagggtttat 
atctctctct ctctctctat 



ttgagatcaa 
gtgctgttgg 
gttctcttta 
ttatcagatt 
aatttcagct 
ctcctttttc 
ttacttttca 
ctttatgtta 
tcattgctat 
aaactgtgta 
aactttagtg 
gctggtatga 
gtctagttct 
gttacatatg 
agttacaggg 
gagaatgttt 
gataagactc 
agtcagtgga 
accaaattag 
ttacaattca 
tatttggctg 
gcctttttac 
aacatttcta 
gagtgtagtt 
cggattaaca 
cgataaagga 
agcaaaagtc 
catctacaat 
atgttctgtg 
gattttaaac 
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aatggcttca 
taaaacctgt 
aaaagacctc 
tagctcaaat 
tcttattgcc 
ctaggaactg 
taagtatgtg 
tcttttttca 
tattattatt 
ttgatttgat 
caaatgttgt 
acactctttc 
ttcatttggt 
tatatccttt 
gagcagatgt 
ttaaaaaggt 
ttatagtgtc 
tccctgaact 
gtaagaataa 
tagctaatga 
atcatcctgg 
tttagatttc 
tctgataggg 
caaaaactca 
aagcgatgaa 
agtgatcaaa 
gaatcacggc 
cttatgaagg 
tgggaggata 
tccacttttg 
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aattaaagaa 
ctggcaaggg 
tgtcgggccc 
ttttcaatat 
tttgtgatct 
ttttacgcgc 
atgacgctat 
aaaagttatg 
ctagtctcct 
acttttgtca 
cttttggtgg 
gtggtcgtcc 
tggttgcgtc 
aataaaatca 
cctataaatg 
gcaattatat 
aactgtatta 
aaactcttgt 
aaaagtaggt 
taaaattaca 
gaaaggttgg 
atatattttg 
cgagagaaaa 
atggtatatc 
cgaatatcta 
tatttcattt 
attgaaccac 
atgaactaca 
ctctttctct 
cgtttatcta 
aaaaagccat 
ttatctttta 
ttcttttgct 
agtgcttcaa 
atgctcatct 
tctttctctc 
tttacaaaat 
ataaaggttc 
tgcatgatat 
tggcgcatct 
tttaacatcc 
attatatgta 
gaattgtttg 
tgttgaaggc 
tgagtcttga 
tgataaatga 
gtttgcaggg 
tttcgtcttg 
ctgattgaat 
agaatgagtc 
ccaacacttt 
ccgatgagca 
ttcttacaac 
actatcccct 
atataattcc 
agaggagttg 
acaggtatat 
gtttatatat 
cctctggtta 
tgtttatcgt 
gtactgattt 
gtgactcggc 
agattgtgtg 



aacaataaaa 
acttccatta 
gttgcatttg 
taacccaact 
tcaagtcttt 
atcaactgtt 
ccttacacca 
gattcacttg 
tttgcgattt 
ttgtattgta 
aaataacttg 
ttttgaagac 
gccgtcgata 
tttatcttct 
attatttaaa 
ccataaacaa 
aaagttgctt 
tggcaatttt 
ccacataaaa 
attttagaat 
tcttagtgat 
taaccctagc 
acaaaaatag 
catcttcact 
ccttctctta 
tcttacaatc 
caagatttgg 
agaatttgga 
atcttcaagt 
attggaaata 
aaatttatgc 
ctcctctttt 
tccttttggt 
agttcatcaa 
gctacaccag 
ttgaattttg 
tttaatcaat 
ttagaatcta 
aagatccatt 
gggtttttgc 
tctggagtct 
tatatgcttg 
taacaggact 
accactgtca 
atcctatagt 
gatccattga 
caagaagact 
tctttctcat 
aaatgatcct 
atttctaatg 
gctccaggag 
tttaccaaca 
actggtgtag 
gtaactactg 
actataaggc 
cgtaagctaa 
gaggcagctt 
tgcagaatgt 
aacaaaagga 
gagtatatat 
cacctttgtg 
attgatgacg 
ataaacgaga 
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53641 gactttatat tatatagatt gaatcatgta agagattatt agcctctaat caatcaatag 
53701 ttaccttgaa gagagaaaga gggggaggta gagagcttat tattaattca attgtgttta 
53761 tttgtttcaa acctgttatt gcaatatatt agccattttg atacaacaga gaagctctct 
53821 cttccttcgc ttaaccctgt gaagacaagc agttattgtc ctacattagc aatcaagtaa 
53881 ttttattttg tttgttaatg ttgatctctt gtcgttacat tgtccagtgt cagtcaaatc 
53941 actgtcctca aagtacaact gaccaaactt tgtctctctt gacatagaca ttaaaacttt 
54001 ctacataaga gtctcatatt tcagtagtcg caggctaatt ccagtcggtt ccaatgacac 
54061 attgtcttca agattttgag acagcagttc caaaggtttt tttatcttcc acctgaccaa 
54121 aaaaaggaga ttaagccata aaaagatgga agcgacgaac tcagtcgaag actttccgat 
54181 gagactcgag tacacgagaa acgaccactg gactcaccag accagtccca aaggcaaata 
54241 aataacggag taaaaaaaaa aaaaaaaacg ccgagtttca tctaaacata atagaacaaa 
54301 tgtcaatggg tccgagagag cctgtaagag cataaatggg ctttaatcgg gccaaattaa 
54361 atgtaactct ttctgttgtt gtttttccgg tgtacctctc tctgtttttt ttttagctct 
54421 ttttggaaaa agcaactttt tcttgatttc tttttgacgt gaaagcaggc ttttctgtta 
54481 ggcagataaa agcatatttt tattacttaa gaccatttcc ttcgtaaaag aaagcaaaag 
54541 aaatatataa accggacaag gttaaaagat atgcgacact tacacatcaa gtcataaatt 
54601 agaaacaaca agaacatgat tacttattta tttgagttgg tgagatcgga gttacaacac 
54661 acaagtttct attgggtatg gggaagagag aatgacagga agagcaggga gagggctcgt 
54721 taatctaaac caaccatgac ccaagtagcc aacctttttt tttcctcttc aaaatttcac 
54781 attctttatt cgagattata ctacttataa agtataataa ctagctcatt caaacaaaac 
54841 aaaaagtgct gtaaggataa cactatcaac gcgtgttaag aaaagtaaca cttttgaact 
54901 tctttttacc attgacaaat tttaatagtt acaaccatgt cattgcttta tttaacaatt 
54961 ttaaaaagga aatctaaaat gtacataaac ctttagctaa tttacaaata tatcatattc 
55021 ttaatgcatc tacaacaacc atattatgaa ctctaaatac taggatttgt aaccggattc 
55081 ggtttatttg gactacaaag agtaaaaatg gactttgtcc atctcatcta gccaatgttt 
55141 tataagattc tatattgggt gcatcatgca tgtgtctctc ttgctcacac cctacatcta 
55201 cccatcgttt cagccacaat tatgtatata tttttttgtc ttcaacattt tagctcatat 
55261 gcaccaaatt ttcatgaaaa tgtttgttta tcaatcatat tcatcatgtg ttgttagcca 
55321 ttaatttcga tgagattgca aatcttgaaa aaaaaaatgg aattatgtgg gggaaaaagt 
55381 aaagaatggc acatgaagag agttttgcgt aattcccaaa agtaaagcca gaaagatttt 
55441 tctcccaccc catgtgctta ctctccccag tccccacttt ttcttaatta aattcatatt 
55501 tcttccattt ttatttttcg gcttttaatt tcttagcata cttttaaaaa aaaaatattg 
55561 tcacactttt taggccgatt ttgactgagt tacacaggtc aataatgctc ccaattcggc 
55621 ggactatagt tattttagtg gacatttgtg ttaactaatt ttgtggcaaa aagaaactcg 
55681 gaacaaatta aaccataact gatttagact aaattatata atgtaatggc cattatgtat 
55741 taactaaaga caaaagtaat actacgatct acgataatac aaaaaaaaaa ttcagaatat 
55801 cgcgtcatta tcaacttgac accaacttgt gagtctccca aactcaatga ttatgtggtc 
55861 attatcggtg gtgtttttaa aaaatactat gaaaactcgc tctcactaat atcaagtggc 
55921 ttacacactt gattgactaa tcaatagttt atcactacta ctataatgtt tcaggctaga 
55981 ttttccatca cgtgccaaaa aattccttca aacaatttag caagctaacc atcaaattta 
56041 attacgaatt tttttctttc atatccacgt ggcggatatt caaacttaat tatgtgtaac 
56101 atatgaatga cgtaaataat ctatgcacat ctcgttttac tgttgtgtgt tgctttaaag 
56161 gctatcatgg ataacgtgtg tatatgacct tcgagaaaat tttgaagaga tccattcaac 
56221 aaaacatgca tgacattttg aatatatccc aattattaaa gactcaataa ttttcagaag 
56281 tatattttgg gtataaacag gtaaccgtac gtgttgctac acttgctatt gtccatctat 
56341 aatgtgaaaa atatcaattt aaacattact gtttttatgt agtttttagt tcatgtagta 
56401 tttgattatc tggagaagaa gaaaaaaaga tgataaataa aaaaattgtc ggcaatagaa 
56461 aactgagttt aggtcaaaat agttatgtac tatagttatt accgacgtaa acactgataa 
56521 attgaaaacg atgcatcact ggtttttgac aaaatgtcga attagaacaa acatgactca 
56581 gtgtattaga aagtcaaaat atacacattt cctcttgaat agtagtatta gcttgataac 
56641 tttgtttatc ttaatgaaat cgtattaaag aagtttagtg ccgagattaa atctcgagtc 
56701 ctatcactct atcaggcact agaatatata atgtcccact aaattcgata acaaattatc 
56761 tttaaagtta aagtatcttt ataattgttt ttatatatgg atcacgggac tacaagaaaa 
56821 aaagtagacg tgacaattat cttttctgtg tttttttctc gttatctcta gttttgtttg 
56881 atgcgtatgt atataatttg gacaatacta taataaagta tgcttaataa gattctccaa 
56941 tcgtttttat attattctta atataaaatc aaaagagatt gatgatttca aatgatgcct 
57001 acaaagaata acatccgtgt cgttaataga attcacaagg aatttatata ttctaatgta 
57061 cattcgactt gaaatcaaaa tcatatggac attaaacaaa aaaaaaaaaa ctagaaaagg 
57121 attaaaaaga gtaaagtaaa attttgatgg ttcgaaatta gaccaaagcg tatgaaacat 
57181 catcttttga gtaccatata ttttgcaact tcaactaatt aagagtgtag tataagctgg 
57241 gagttttgga actcaaacat cataatccat tccatcatct ctaaacttgg gaaaaaatcc 
57301 cacagctacc gtattatatt tgggaaatcg tataaaccaa aataagaaag ttgttaattt 
57361 tttttaacta taattaaccc gacacttaga aatgtgtatc aaaaaagtaa tgcaagaatt 
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57421 atcattgaca agtttcaaca acagaattat tgaaagattt actttatttg aacaaatctc 
57481 actattaact ttgtttttgt caagcctcta gagataggtt aaaactttaa caaactttac 
57541 ttaacaagaa aagactatga cttttcaaaa tgcaataaaa atactttaaa gaagaaaaga 
57601 ttcctctcgt ctcttccttt gttcacatca ctttcatctt tattttcttt attaattaat 
57661 catttattac tcctctttca aaaacaaaca ttttttattt ataaaaaatt catacggcgc 
57721 taatttcacc accgctcttc ctaattgatt cttcaaaatc catgattact attgaccccc 
57781 aaacaaaaat aatataaatc tgatactatt tggttagctt taagcatata attctcatct 
57841 ataactccaa tcaccaaatc aagaaccgcc tttagttaat aaattgttca ttaattttgc 
57901 taacaacaat atttgtccac attacacgtt ccattcataa aaaaattgac tccaatatta 
57961 attgtatttt tttacacctc gagttttgca gaaaaataaa taaaagctca catttttatt 
58021 ttctccctct ctctctctct gtgtctgtgt atgtgtggct ttaccttttg tacctaaacc 
58081 tctcacactc tctctctctg gcttgctgtt tactctcatc gtctccttta cttcattcgt 
58141 cttcttcctc tctttcccac aagctcccat tgatgtgagt ttcttatcac ttttcttttt 
58201 ccgatttgtc aattcctttt ttgcactgat ttgtgcttcg cttacacatt gctagtagat 
58261 tccccgatct gggttttttc ttattcgtgt tcatcatact aaagtttggt gcttttttgt 
58321 gtttgtgtag atagagagag agatttaagg aaggaatcat ggcagggggt ggagctccag 
58381 cacccaaagc agacgaacca caaccacatc ctcctaaaga tcaacttccc aacatttctt 
58441 attgcatcac cagtcctcct ccttggcgtg agaccttctt cctacttgtt ttctgattct 
58501 aagttttgaa attaaagctc tttgattttt atttcgaggt ttttccggct ttatctgtcg 
58561 gtggtgtgtg tagatgttag gtttttttct ctttattcgg ctttgttctt cttaacaatg 
58621 tctcgacctg agatttactc ttgttttact cgtttagacc tttattttta gtaagatttg 
58681 tattcccagt ttgcttttaa gctggagatt ttctttccta atttgttgca tctgtggcaa 
58741 atttgtggtt ttcttctgtt gttaactaat ctctgggtgg gatgcttgtg aaccgaatat 
58801 aagctttgtt tgatgtacca gttttttaca atgtcggaaa ccattatctc ttacatatgt 
58861 tcaatcacat tagtctgtgc ttctatcttc ttttgaaaca tacaattttt ggtgtttgca 
58921 atgagttcct ttggaattct gcagtttttc ataaagactt acatttttca tgcttgtgtt 
58981 tcagctgaag ctattcttct tggattccaa cattaccttg tgatgcttgg gacaacggtg 
59041 ctcataccta ctgctcttgt tccccagatg ggaggtggat atgtaaggcc tcaacgattt 
59101 aacttgtagt aaagaggaag atgaatcaaa tgatgtcagt gactgaaaat gattttgatt 
59161 ttctattgtt ctaatttcag gaagagaagg caaaggtgat ccagactatt ctctttgttg 
59221 ctggcatcaa cacattgctc caaacactgt tcggtactag attgcctgct gttgttggag 
59281 cttcctacac attcgtgcca acaacgatat ccataatcct ctctggcaga ttcagtgata 
59341 cctcgaaccc tatagatgta tgattacttc ctgctttatc attgtgaaat gggaattttt 
59401 tctttctttg atttcatctc tatggccctt acttggtgct attatgacaa caaagaatat 
59461 gtttaaattg ctttgtttag cgctttgaga ggataatgcg ggcaacccaa ggcgccttga 
59521 ttgttgcttc taccctgcag atgattcttg gtttcagtgg tctctggcgt aatgttgtta 
59581 ggttagtctc gaggaaaaaa tggtctcaga cattcgattt gcttacacag caatagattt 
59641 ctcagacatg tcttcagaat tacaatgacg atgtggtgat gtaatttctt ttgtatttca 
59701 ttttcaggtt cttaagtcct atttcagctg ttccactggt gggtctcgtt ggttttgggc 
59761 tgtatgagtt tggtttcccg ggggtaagtc tactctatat gagcacttac gagcagacca 
59821 gaaactctta tttcttttag ttgttgatat cctttttaca ttttaggttg ctaaatgcat 
59881 agagattgga ctgcctgagc ttcttattct agtattcgtt tcacaggtaa tctttttaac 
59941 ttacttacag attaatcctg tctaactccc aaaatctttt tttttttttt aacttacctg 
60001 atttcatgtg ttcatgtttc ctgttacagt acctgcctca tgtgatcaaa tcagggaaaa 
60061 atgtgtttga ccgatttgct gtgatattcg cggtggtgat tgtgtggatc tatgctcatc 
60121 ttcttacagt tggtggggcc tacaatggtg ctgcaccaac tactcaaaca agttgccgga 
60181 cagatcgtgc tggaatcata ggtgctgccc catggtaagt ggttacaaca aagctcaaaa 
60241 tatgtagctc ccaaaatacc atttccacta aaaatttcca gtttaaacag aacaaaagaa 
60301 catgaacgaa tagagtatca gaagataaat gtgatctcat tggattcgtt gttaacatta 
60361 gtttctttgt acttaggata agagttccat ggcctttcca gtggggtgcc ccatcgtttg 
60421 atgctggaga agcttttgca atgatgatgg cttcttttgt tgctctagtt gaggtctgtg 
60481 gttatcttct tcacatttta atctttcaaa atataatgat tatgctctgt tgttctgttt 
60541 attcattttg gtttcttgtt tattctgtgt ctggctgatc tttaaagtca accggtgctt 
60601 ttgtcgcggt gtcaagatac gcaagtgcaa cgatgttgcc accttctatt ctcagccgcg 
60661 gtattggctg gcaggtaact cagctatact tgaagttata atgttgctga atcgatattg 
60721 aaagaattct gaggtgatta tgttttgttt tgtgaatcag ggagttgcga ttctgatatc 
60781 aggattgttt ggtactggtg ctggttcctc tgtctctgtg taagcatctc tgagatttac 
60841 atgttctgat ttgattactt tctctggata ttttggtatg aaagttgatt tttctctctt 
60901 ttgtgcagag aaaatgccgg actattggcc ttgacacgag ttggtagtcg aagggttgtc 
60961 cagatagctg caggcttcat gatattcttc tctattctcg gttagttttg ttctattctg 
61021 tttttaacaa ataaaaggaa ttacttttgt ttgaaatttt atctgtactg atgagatcca 
61081 tcctgttaat gcaggaaaat ttggagctgt gtttgcttca attcctgcgc ccatcattgc 
61141 tgctttatac tgtctcttct tcgcatacgt gggagctgga ggtttgagtt tccttcaatt 
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61201 ctgcaactta aacagcttca ggaccaagtt catcttaggt ttctctgtct tcctgggctt 
61261 gtccatccct caatacttca atgagtacac cgcaatcaaa ggatatggtc cggtccacac 
61321 tggggctcgt tgggtatgta gaaccaagtc actgttattt ttgcttctct ttccattgaa 
61381 ataggtttat ggtagaatga tctattaagg tccctaaaac tccatagcaa agattcgagt 
61441 ttagcatggc ctgaactaat gaaacaatct tattctctta catatttgac agttcaacga 
61501 tatggtaaat gtcccgttct cctcagagcc ttttgttgct ggaagcgtcg ccttcttctt 
61561 ggacaacaca ctgcacaaga aagactcttc gataaggaaa gacagaggga agcattggtg 
61621 ggacaagttt agatctttca aaggtgacac aagaagtgaa gaattctact ctctaccttt 
61681 caatctcaac aagtacttcc catctgtcta aaagggaaga gaagagcaaa aaagataact 
61741 ggaaaacaaa gaaaatggtg aaaactcgag tttcgccatt gttgacttgg cctctgtgtc 
61801 gtggttcgtt tgttcagttc ctttcacaac tttggaaact ttaaatatct catcacattc 
61861 tatagtctta tttacaagaa tgatgaatct tcttaaagag cattgttgtt tactctctct 
61921 ctaatgcttt tgtctttgta aatccgaggg aacagaaaca ctactttgtg attttgatta 
61981 gtttctaaac aaatctttag cttaattttt ctttttatat gtttctcact ccaaagtctt 
62041 gatttagaag cttaggaaac ctgattggtt gaactttaac gagaattgac atataacatt 
62101 taatttcaat agataattac aattaattag ttgttttttc ttattaattt ggtcatatgt 
62161 gtagagaaaa aaaagggaaa aatggtcata taaaatagag cgacctttca ctcttgcgtg 
62221 aggtttttgt tctctgatca ataaaatagt atagagagac attaataagg caacttttgt 
62281 atgttatcat ctaaattaat ggacacgcaa aagttaagat tactttgttt tgtaaggcag 
62341 atcgatttaa ttccgtaatt aagtaagttt gttgaataat taacgattaa tacgacacag 
62401 gctttcagga gatcgagata aagtgtacag taagcatgtg aataaggttg attgcacgag 
62461 gggaatatta ttcttacttc atttttggtt gtcattttcc ttattttaat ttccacaaaa 
62521 agctcatcat tgcttaagaa aaatatgatt tataaagttg ctttttattt agttgacaaa 
62581 aaaaaaattt gtttgtttat tattctgcaa ctattgatct ttacgtattg aattgaaaat 
62641 ttgaatgttt aaattatata actacaaatg tgtttttgat catttttata ttataaatta 
62701 taaacagctg ctacattcta taatttgtta gttgtagtat ttacttaaaa caatacaact 
62761 atactaggag aaaaatgaac acagaacata aagtaggaaa ttggatgaaa gtattatcta 
62821 aattgtggtc caatagtttg tggatacttt aactttagat gtatgaagac tatagacttt 
62881 tcctagagat ttatatatag gtggtgtata tatacactga tttacacata ttaagttatg 
62941 tgtatatcta aaaaagatag tgactaattt ctgaagtaga gatttactat gaatttcttc 
63001 agaggttgaa cctaagctaa atgatatagc atgaacaaga atttaaatgt taataaatag 
63061 attcgtagta tcaaaggctt aaagatttaa ctattatttt tgcttggaat ctacttttcg 
63121 tgaaagattc cagccaagca aacacttggg gctctgtacg gacactctaa aacataataa 
63181 tcatttaagc aattacgatc attattctat ctcttctttc ttgtttgttt gttaaatgtt 
63241 aaaccattta tcgaataatg gagatacata tataaataaa acctcttcca caccactttt 
63301 tttttttcca tagaaacgaa aaatagttga tgatgacaaa atgaaataat aacatgaaaa 
63361 cttatactta tagttattgt atagaaataa aatgatgagt atatataatg agtagagaaa 
63421 ctattaaatc agtatagacc cctcacctac gctttactct ttcactcctc tctctcctgc 
63481 tttgctccgc cgtgagagga gaaacaaatg gggaattgtc aagcggcgga ggcggcaacg 
63541 acggtgatac aacaaccaga cggtaaatcg gttagatttt actgtacagt aaacgcgagc 
63601 gaagtgatta agtcccatcc cggtcaccac gtggctctcc tcctctcttc cgccgtacct 
63661 cacggtggct ctctccgcgt cactcgtata aagcttcttc gtccttctga taacctcttg 
63721 ctcggtcatg tttatagact catctcctcc gaaggtatat aatatattaa tcacaattca 
63781 cacagaacat gtttcagttt taaattcagg aaagaacaga accctaactt atagggtttt 
63841 cttcaatttg tttcttctgc ttcacgtttg attacaatca tcatatacga agtgtataaa 
63901 atttacaaat cagaactaaa agctttaatt ttcaggattc ttatcaattt atttgttctg 
63961 cttcactttt tgatgttaag tcagtctttc ttttttgtgt tctattaata gaggtgatga 
64021 aaggaataag agccaagaaa tctggaaaga tgaagaagat tcatggagag ttttctgttg 
64081 cagaagaaga gattaaccca ctaaccctaa gatctgaatc tgcttctgac aaagacactc 
64141 aggtattatt atcacatact acaattgctc tgtatcagat gtttcagttt tagttctctg 
64201 attgaaacga tagagtgtta caaaagaata atagagttgg ttttgattta cagagaagga 
64261 tacatgaaaa gcagagagga atgatgaaca caggaggagc taccaataaa gttagagctt 
64321 ggcagccttc tcttcaaagc atctcagaat ctacaagcta aaacacttca atccatattt 
64381 ttctatcttt ttttcttact tttgactctt ttttttatca tttcatttct ctttgtattg 
64441 ttgtttttcc caatcaaatt tgtaaaggaa gaagacccat ttgattgtgg ttgaagaaga 
64501 agaaactttt gtcatttttt aactttaata ataataactg aagaaagaaa gatccaaagg 
64561 attattttca ttttctagat ttctagattt tcttttacgt tttcaataaa tagttatgtc 
64621 atagatcaag ttttacaact ttttttacgt acttaaaaga ttgataaaat tgtacttgtt 
64681 gttgttgacc attgaaacat ttccctttat tcactaaaac tagcttttgc aaccttttta 
64741 ttcaactgta ttggtttgtt gtatgttttt attattcaac tctatttaat tattcatgta 
64801 gcttaacata tcaataataa ctaacatgcc ataaattccg aagaagaaaa attgttataa 
64861 aagaactata tgcacctaac aaaaaaccaa caaaaccata gtattttctt tttgggttac 
64921 ataaaaatat ctttgtatga agaagaagaa agaatcatta cacagctttc actcacaaga 
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64981 
65041 
65101 
65161 
65221 
65281 
65341 
65401 
65461 
65521 
65581 
65641 
65701 
65761 
65821 
65881 
65941 
66001 
66061 
66121 
66181 
66241 
66301 
66361 
66421 
66481 
66541 
66601 
66661 
66721 
66781 
66841 
66901 
66961 
67021 
67081 
67141 
67201 
67261 
67321 
67381 
67441 
67501 
67561 
67621 
67681 
67741 
67801 
67861 
67921 
67981 
68041 
68101 
68161 
68221 
68281 
68341 
68401 
68461 
68521 
68581 
68641 
68701 



ttacaagttt 
agaacacaaa 
cgacatcgtt 
tgagggtact 
cgttatccct 
aatcaacaaa 
tctctctctc 
atcttttgat 
gaatcatgat 
gaaagaagaa 
attcaaagtt 
cggctaagat 
aaaacttcat 
ggttgtctat 
gaagttaaag 
aaggtgcgta 
atggagtcac 
agaagtagca 
gaaaatgtag 
ttagcggctg 
gtgagtgttg 
gttgtgggtg 
agtaatagag 
aagcagctta 
tgtcccatat 
ggatttcggc 
ggctgcagga 
ggtctaacaa 
tgcggttttc 
tcatctatgg 
cataaaaggt 
atgttctctt 
aaggtttaag 
aagcttgttt 
taggaaactt 
cttcttaaca 
ccctctaatg 
tactatatga 
tgtataggtc 
agcttctgta 
tcagatcttt 
tctcttctga 
tctttttaca 
acatctgaat 
taaagttgat 
tcataaaatg 
tttttatttt 
aggtggcttt 
tgtaatatca 
aacatcttta 
gtttaattat 
gagcaggaac 
catctaagac 
tttataccta 
tctaaaagct 
tcaaattcca 
agagttcata 
aatcctgaag 
ttctcttgga 
aggtattgga 
tttttactca 
tacctttgca 
cgtcgacggc 



gcaaattgca 
aaaaaaaagg 
tacctcacac 
ttagtcattt 
ttatatatta 
aatagaaaaa 
tctctctctc 
ttcaaattct 
tacagattcg 
gagggtaacg 
ttgattttta 
gaagcagaac 
ctttctctcc 
gtattgattt 
aggagaggag 
gagaagagga 
cttcaaatag 
ggagtagtag 
acgatgatga 
aggaagagat 
gacaatcagc 
ttgaagatcc 
cttggaggct 
gttttccgga 
gctacgaaga 
tctgtctgtt 
aaccctatga 
ttcggttggc 
tcaaccatgt 
ttctaagtct 
ggtacagaaa 
ttctaattcc 
agttattttg 
tttagaatca 
ctgattgttt 
acttctatta 
aatataatat 
ataaacccac 
attaagctgg 
tatgaaaagg 
gcgcgtttga 
atactctttg 
tccgagagtt 
gacaaaataa 
gatagctttg 
gccagttcgt 
atttggtcta 
cacaataccc 
catcaccaga 
tacacaaaat 
gcaatatcca 
tttactttgt 
aaagatattc 
tcaatacgag 
gaggattcct 
ttgactaatt 
tccagtcata 
cacaaatcac 
aattgtttta 
gagctcttgt 
gataacttgc 
agaagatact 
aagaacatga 
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tataaggaaa ctcccaaaaa 
taaaagtata tctcttttgc 
gtgcacactc accgacttac 
agcatcgaac gaaattgtct 
tctctctcac ctttcttctc 
aaaacataaa aataaaaata 



tcgagccacc 
tcacccactg 
atcaccaacg 
ttatcctctt 
atggttttgt 
aagcttggtc 
tttaatgttt 
tgggtttttg 
tgttaatcgt 
taacaatggt 
ctctgttggt 
tagcagcagt 
tgatgggtgt 
tgagaaaaag 
ttctaatgtg 
aaagcaggaa 
agatgatgac 
gttagacaag 
cttggacttg 
ctgccacaag 
acggaatatg 
tcgttcgtct 
tgtcttttgg 
gaaacactgt 
atgattcaaa 
atatgtttgg 
ttgctatggt 
ccattcacca 
atgattagct 
agccagctta 
ataatatagc 
tgaattcaat 
cgagaatcat 
ctttttctaa 
gctgcgagtg 
tgaaagacaa 
ttaccggctt 
taatcacaag 
gatcaataag 
aattgagttg 
gaggtttcct 
taccaaatat 
aatagaatca 
catcttggga 
ccaccaaaaa 
gatctaatcc 
accaaattta 
gcaaaatgtt 
gtggaaaatc 
atatcattat 
ccgggcattg 
gatttaacat 
tacctcaaaa 
tgcactatca 
ccgaattcag 
ctgagcaaac 
agaggatccg 
Page 



aaatctgaat 
tgtaatttca 
cttctgctac 
tgataaatct 
tattgcatta 
tccgtcgtga 
caattctgcc 
attttgatat 
agtcaaaagc 
gggaataatc 
ggtacatatt 
ggcttttgct 
gtggatgatt 
agtcgtcctc 
tgtgattcgt 
tgcttgagag 
cttcgcccac 
cgttttagct 
acggattcga 
accatttgcg 
gtcaaggctg 
agcatgtttt 
aactcgagaa 
ggtgatgatg 
tacatttaga 
tctgcattta 
gaatcctctt 
gagatcaact 
aacaaaatca 
caaatctctt 
ttttgctcat 
cagcgaaaaa 
cagtgtaggc 
gatccagtca 
aacagggtag 
atcttcaacc 
cagtaagaaa 
aaaatcagtt 
tttttttttt 
gccattgtgt 
aatattgtat 
taggcaagca 
aatcccaaag 
cccattaaag 
tggtttaagg 
ctttttgttt 
ctatagtttg 
ctcggaggac 
acgtaaaaaa 
atgtttgttt 
agtaatcagt 
attgcttgag 
ccgactgatt 
acaacagtaa 
agactgattt 
gctcgatgaa 
gtgatccaaa 
19 



atatcatcaa 
catagttaga 
agaagaaccc 
gagcggagaa 
tttttctttg 
aaaaatcttc 
tagggttttt 
ctcgtcagga 
ttcagctccg 
cattcctttc 
cgttttgcag 
gcaatggctt 
tgattcgttt 
tagttgcggt 
ctcatcatga 
ttcttcatca 
cgagcactaa 
ctggtaatat 
gggaagctgt 
ttgagtctgt 
cgattagtga 
tgtcatcaag 
aggggttacc 
ctgtggcgat 
atttcctccc 
atggagatgg 
agactagtat 
gcaagtttta 
cttaagctct 
tagaatgtga 
tagtttcaat 
ttccttgtca 
gacaagttac 
ctcattactt 
tttattcaca 
gtaaggaaaa 
ctctatacca 
ggccataggg 
tcaagtgcat 
cggaatttgc 
acattctctg 
ttcattagag 
tcttcagccc 
tgagtaaact 
gttgtatatg 
gtaacacaaa 
gcaaagtgaa 
agatcatgta 
taaagatttt 
atcaccaaat 
aaattaactt 
tatctaattc 
acttaagatt 
ataattacca 
ggattagata 
gcttactttg 
cataattaaa 
agctacggca 
tttcctcaac 
ctgaacaacc 
ttcaaaatat 
tttacgatca 
ctttgaagaa 



agatcttttc 
ctcaaaaata 
acacgtacgt 
gaggagtttc 
atttttatta 
acgtttcttc 
gagaatattc 
ttcatctgcg 
agagattccg 
tctgaaattg 
aacaataagt 
tctcaaggtt 
ggttagattt 
gagcaataag 
gagttcagat 
tgagagtttt 
cttcagtggg 
aacagaagag 
tgctgatgcg 
gaaagagcaa 
tgcatcagat 
gaagcagact 
taatttggcg 
tccgtcttca 
ctgtccttgt 
gcgttgtcca 
tcaaggtggt 
aaaggagagg 
gttttctatg 
tgtgtgaata 
aatgaatgct 
aacattattg 
tcatgaacca 
caaattcttt 
taaagtgagg 
aagctatgac 
tttacattac 
gttggaaaat 
tgagtcttga 
atcggagagc 
tttctagctc 
aatctcttaa 
cttcttcaag 
ccaatttcaa 
tagcaaacaa 
tacatattcc 
aaagcatgtg 
cttattttat 
gctggttaga 
ctcaacattt 
ttaaccatat 
tttttttgat 
atgatgaagt 
ccggtacttc 
aacataaaac 
atcttcttca 
ttaaccttca 
aaattttgtt 
atccaaacca 
aaaacagagc 
gagtaataat 
acgtgactgt 
tggttgagaa 
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68761 tctccatctt cctcggtagc ataacttcag ccattgatca acgaatgttg gaggatttgg 
68821 aagaaaaagg aagagaaaga tatgatgtga aaccatggtg gcagtggttg ggccatttat 
68881 ataagtagaa agaaagaaag aaagaaataa aagagggaaa aaatatgaat gaaatcgaga 
68941 gattttgcat atctttaaga ttttgtcaat ttgctttcaa aatctttatt ttatatttta 
69001 tataaataat agttcggtgg atttttatta ttaaataagt taaaacaaaa aaccgaaata 
69061 aagtcaaacc aatcggttca agtttagtca aaacgaagaa caaaccagaa aatttggaat 
69121 gggatgcaag atttaaccga cccaaaccga tattcaataa cttgtagaat tcttttttta 
69181 tttttaaatt atttgtgtgt gtttgtagtt ttttttggta aaagtgtgtt tgtagttgaa 
69241 ttgtggaagt tcacgcattt aacttctaca cttcaatact tcatctacgt agaagttcac 
69301 tttgaggttt tgacttaagc tcaagacaga aaaatgtgaa atcaagaaat cataaactaa 
69361 tactaaaaca ttacacgcat ccttaatcta caattagtaa aacctcttta gattaccacc 
69421 ttttcattca ccaaaaatat aacaaattaa tactaaaggc ccggcccata tgatttggcc 
69481 cagaagagac tttaagtttc ctaatacagt taacggttta ctcagtgaac cggagggaga 
69541 cagcgagatg aggccggaga tagttctgtt cggcgactcg atcacggcgc agtcttttag 
69601 gtccggcggt tggggatctg ctcttgccga cgcttactct cgcaaggctg atgttgtggt 
69661 tcgaggctac ggcggctaca acacccgatg ggctctcttc ttgcttcatc acatcttccc 
69721 tctcgtcagt actttttatc tctctctccc tccctcgagt ctacaaatgt tgatttgaaa 
69781 tttgatctaa acacgaacga attttggtag tcattgggat gattttgttc atgagctgtt 
69841 gtgattgtgt gtatgatctg tgtggatata gatcttgagt tattgtctct tgtgcatcat 
69901 tttttgtttt gcttatgctt gttatggttc agttctgaat ggttttgata tgattctagg 
69961 atgtgttggt tttatgacat tgtcatggat tggttgaagt acgaaagatt tagatttgaa 
70021 ttttgagatg gtaaaaggca attacatctg catatatcat gagaactctt cttgtagtgc 
70081 gtgttgtttt ggtgtgccta tctcagtatg tgttctactc tgtctttttg cctagggctc 
70141 ttcgtctcct cctgttgcta cgacgatatt cttcggtgca aacgatgcag ctctcaaagg 
70201 aagaaccagt gatagacaac atgtgccggt ggaagagtac acagataatg tcagaaagat 
70261 tgttcagcat ttgaaggttt tgatatgctt ctttgatcca ctctaatgca tggacttact 
70321 tttcttgaag tgtgattcct ttaaagacta atgactctgt tttgtagaaa tgttcaccta 
70381 caatgctaat tgtgcttata actccaccac caattgatga agctggacgt caaagttatg 
70441 cagagtaggc tttattatga tccttttctt ctttgcattt ttgtttctca aagcatttag 
70501 tccgacatgt ttcttaaatg agccagtgat tgtgttacat cagatcaatc tacggtgaga 
70561 aagctatgaa agagcctgag agaacaaacg aaacaacagg ggtatatgca caacattgtg 
70621 ttgcattggc cgaggaactc ggtctgcgat gtgtcaactt atggtctaag atgcaggaaa 
70681 ccaatgattg gcagaaaaag tacctaaggt ctgtatctaa gtctgatctg aaatgttgtt 
70741 ggtttttcac aaacactcat ctcctcctca atcatgtttg ttgtttataa atggttcttg 
70801 ctcgttgttg ttggctataa gcagtgatgg gctccatctc acgcctgaag gcaatggggt 
70861 agtttttgat gaagtctcga gagtttttag agaagcttgg ctctctcccg aagaaatgcc 
70921 gtttgatttc ccccatcatt cgcatatcga tggtaaaaac ccatcgaaag cttttgaaga 
70981 gcgttgctta taacgatcat ccccaaattc atgagcaggt ttgttttgat ttaaattcat 
71041 gaacacgttt caatgttgtg atttagaaaa ctctcggatg tgaataaata cctaaaaagt 
71101 gcatcatcac tagagatcgt tttcaagaga aatgaactta tgatgtactt actatatgtt 
71161 gtgacttttg acttatgtac ctgcactagc tttctatctt ccttgctata tatttcagtc 
71221 tgaaagattt tttttaatct tcttttcaat gtcaaatact cgtataattt gattgcttct 
71281 ctactactaa ctagttgatg acggcaagaa aatattacag ggccttatac agataaatta 
71341 agagcccagt agagttaaat ttggaatgtg agcaattggg ccttaaccaa acttgcccaa 
71401 tctcattaga atctaaccag ttggttatga taaataaata tgaccgtacc aacgagattt 
71461 gcaatatctc gtgcatctac attcatccga cgattttgga gtcgaaaaat tgaagttatt 
71521 caatagtttt tgtaatatag agctatatat gttaccaaaa gtaaatgggc actacttata 
71581 tatatcaaga aacattacac ctcaaccaca cgaacacaca caaacgaaat atctctctga 
71641 atactctagt caagattact aattaagatt actctcgtaa ataaccacca attacgaaag 
71701 taaaactggc ttagcaaaca aacccataaa taatttgaag tgcttctcta gtctccaact 
71761 actattacta ctactactag ttgatgacga caagaaaaaa gaagttctga ttaacttatc 
71821 aaaccaagga gtttgtttta gtggacgttc catagccatt catcaaacca ttccacgacg 
71881 aacctaaacc gttgatataa ccaccattgc cgtatccacc accgtcggat tttcctgcgc 
71941 ctccgctacc accaccattg gagtagcatt gatcttgctg ccaatcaagc gataacaact 
72001 tcggatttgg cttcacatcc attattgttg ctaccctttg atgatcttct tgatgattgt 
72061 aatggtgatg atcataatta gatagcataa gtctttggca tgtcgatata tccatgagac 
72121 caccaccatt tccattgcct cccgtagaaa tcccattaaa tccaccattg ttgttgttgt 
72181 tgttaagacc tacaccgtga ttcagaccca tgtgatgatt atgatgatga tgatgatctc 
72241 cgttacttcc atgattaacc atgaccaggt tgtcattgtt cactcccatg agatcaaact 
72301 tactgtccaa gaaatcaata ggtctagggc tctgcgaaag caaaccgcca tacttgctct 
72361 ccaagaaacc aacgttacca tgctccggag ttgagtaaga ccccatcatc ccaccaaaat 
72421 gtgaaaaccc tagaggagaa tgttggtaat tttgatgaga atgtgctaaa gccataagat 
72481 cagaggtatt ggcggtaacg atgttggatg gttttttgcc ggaagaagtg gaggaggagg 
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72541 aattagagga agatggtttc ttgtttttac ggcatccacc accaaccgga atattcctta 
72601 gagttccgcc ttttgtccag taacggcgac aagtcttgca gaagtaacga ggctgagaga 
72661 ggctgtagtt attgtagtaa cagaacttag tatgtgttga ctcgcaacga ggacactttt 
72721 gaggatggtc gtgaggtgga cgcagcctcc ttccaccgtc catcagagct gcagcggcta 
72781 cagccacggc cgaggcttgt ggtctagtgc tgcaagctgc tagtatgtcg gctgctgacg 
72841 gagaattcgt tgaagagtct aacatgcttc ctcctgatga ctcggattcc taacatttca 
72901 atttacagaa ccatatgaaa atgtggaaaa taaggacgtg ataaacacaa acaggtcttc 
72961 catttgtata ttgacattta ccttagacat ttgttaagaa ataaattttg cttaaaatgt 
73021 tacaaggctt atgttcattt ttggaaaaga aacacaaata caaacgatgg aggtaggtct 
73081 aagtgaagat acctggagcc aatcagaatc catgcaaact tgaagagaag tgagacccat 
73141 tttgtgttct gtatgtttgt ttagtttgag ggagagtgag agtttttaag acaagttcct 
73201 gaacaaaatc tagagagaga aggagaagag agaaatgtga gagatgatga ggcaaggaag 
73261 agtttggggt tgggatgtga ataagaagga aacaagaaga ggacccttct tctcctcggg 
73321 attgctgtct ccactcaaag ctacttagtt ctactactta acttaacctt attattagtt 
73381 cacacttaat tattattttt ttactttttt ttttttaaat gtttgaagtt taatacttat 
73441 tttgatacta aaataaataa tttcgtcaaa aaaatgctta ctgtaactat ctgaaattca 
73501 acaattgatt ttgatcgtgg ataaattcca agtactttat tagaaataaa aatgtctaaa 
73561 tatgaagaca ttatttaatt aatcaatatg ttctgtttcc agttacaaag aaaaaactct 
73621 ttcaaaattt tgattttgag aaagttaata cgtctcgctt tggtgtgatc atgataaaag 
73681 ttaaaacttt aatttcgagt tatttttgta ttacaaatgt ctataaatgt ataaagatgg 
73741 accgtatata cggtcggatg tggcgaggaa aaagaaagcg tcggtggttc caaaatccac 
73801 attctttggt gggtctacgt caacttgacc aatcatcttt atcaatctaa cggttaagat 
73861 caaacagtgg gacctaaatg gacaacgtga gccgttagat gggttcagaa atagcggctt 
73921 gatcttcaca caacagagac aaaagtgaga gagaataata tctttttttg aagttttgtc 
73981 tctctgtggt ttttcagact tacgataaag aaggacgagt tttgataact taggtgggcc 
74041 tgttaatggc tccactcgct cgctcctctc aagcaaagta tctattctct tgccacctgt 
74101 cactttttct gcttcttcta ccatgtggta atatgattca agtttttatt tttttgactt 
74161 cttgaatcat tagttaatta tttgaagagc taaactactt ttgatgtttt tcttattact 
74221 aagtttcgaa attaaagtta aaagagtttg atcgatggaa aaagaagagc aagagacaaa 
74281 agtttgaggc tgtgactgtg tttttttatc aactgaaaaa attaggtttt caaagttctt 
74341 tttcaactat aaaatcggta tttcataaat aatactatca agtaattttg ctagtcgcaa 
74401 taatactttt aacataacaa ccgattattt aagcttattg tctttttcag ctgattcagt 
74461 tttggtactt acgtatatat tattatcata ggttaagaaa aaaatgttgt tatcataggt 
74521 gaaatcattt tatttgcgta catgaaattt atattagtat tttgttaagt tgatcgtgtt 
74581 taatttgtgt gttaaatcat catatttttt ttgaattgag taccacatta cacttttaaa 
74641 ttagaaacat attcatctga cggtaggata agaagagtct aaagttggga attagtaaat 
74701 atacttgtat gttggaaaat gttaaaagtg gttgacgatg aagtaatctt gttacgaaag 
74761 aattccccct tgggccttaa ctgatccttg aagaaaagag gttattttta atctgttttt 
74821 attttttggt ctttgataaa ttctcttttt ttgtaagtaa aagtttccat cttattcgcc 
74881 cttcaatgta taattaagta accttcataa tataatatat atactatata taggttagag 
74941 aatagaggct caaactttga atttaacgtg cagtttactg ataacattga gtgttttcat 
75001 aaggatagct cagataagaa acagtttaat tatcaaattt aagcgaaact aagattgtat 
75061 attttctggc gggaaacata gaaaccattg cgattccact aaagttcact aaaataaaaa 
75121 aaaataaaaa aagagactta cttaagagtt tgtttcttat agcttaaaca aacaaatatt 
75181 ttgatgagct gatggtggga tttcaaatcg aaattccgcc cgaggcccat gccattataa 
75241 tgtgacacat gctatataca tggactacaa ttaaatattg gaaagtggag gacgattaat 
75301 atctacatat aagactaggc aatagcaata ctatagtttc tagaatttga tttcaatgtt 
75361 tttttttttc cttcgataac tttattaatc atcatggttt acatcattgt ttataagagg 
75421 acatgagaaa tgtaggacat gaatgataca atgcataatt gagagggctt gagacagcca 
75481 ttttagctaa cggatctgca cacgaatttt gctcccgatg ccgaaatgta cttcacctgt 
75541 gtaaatgttt tattgatgat taaagatcac aataaatcaa aattttcata ttaaactgat 
75601 ataatctatt tgtattaaaa tgatttttgg tagtattcct aaaattgtca tatggaaacc 
75661 aaagattgaa acgaatcaaa cctcgttata attataccga catttgttac atgcacgatt 
75721 atacaatacg gttaaaatga tgttattaac aaattgtaat catctaagtt tatcatacaa 
75781 tacgaataag tgagtcgaaa atttaataaa ccttaaaggg aaagcttcat aactatatgg 
75841 gacaagtggg aaactgaaga ttgtaaggat ctagggagaa tacttcatag ttggttcaca 
75901 tggttttttc ttttaaaata gaacttataa aaagaagaaa ggaaagagga ataaaagggc 
75961 atcgaaaatg gtgtgagaaa gaataaatta cacaagataa gctaagcgtg acaaagacaa 
76021 tttctttggc acctatatat ctctatttag tgagacccac tttttaaagt taacaaaagt 
76081 atatctgtcc cgcgtatctt tgttctattg catcactcat tacttgtcat tacatcatca 
76141 taagttatga ttcacaacat catgagattt tcagtctagt cctataatat tgtgatattt 
76201 ggaaaaaatg aagtatatgt aaaatggagt tgatgtaagt ttaagttaca tactcttaag 
76261 gattatatgt aaatttgtac aaacaggaaa attggatact aaaagaagca tatcagaaaa 
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76321 caaaaattta aaacttccta acaacttggt tttacccaaa ccgaaataaa tcacttccaa 
76381 accaactgat caaagaaaat gatcttcctt taccgggatc acgactgaac cagcacacta 
76441 atgaacataa accatgtcta attgagatca caaacactac aagagtatta tattcaaaat 
76501 tctgtctatg tatttcttct tgaatgttat tctgattatg cttcaactca accatatgta 
76561 tgcggaattt gaatatttct accatatatt tatcattata gctcagtgaa acaatggaat 
76621 ggattacata tgctttcata aaggttgaga tacctatttt tgctcaatat caagatgtca 
76681 aaccttatgc ttatccaacg aaatttgaaa taatattcga caagaaaagt atattaaata 
76741 agttgtatta ttctccttta gtataattat agaacatatt cctctacact tttgtgggtc 
76801 gtacctctat attttaaagt ttaaatcatt tagtatggac ctgttttttt tttctttgtt 
76861 aatgaatgga cgtaaattgt tcgatcgatt atcttcttaa cttaaaagat aacaaactca 
76921 atctagttaa taagcgttta agaggatggt tacaaaatca aaacataaac tcaacaactt 
76981 cattagcacg tcacgactgt tcaccattct ctgtttcttc ttcatcatca tctttaggac 
77041 ttgcagttgt aggcagagga ggtaacaaat ccttcacaag ctctaatatc ccatcagtgt 
77101 cgatttctcg atcatccagg ttctctatga tctacaagag agtcacaatc aacaaatgtt 
77161 ataaaccatg aagaagagaa attaaatgca gtgatagaaa tggtagtgta taagctagaa 
77221 acaacaaaca aaccggtaac agttcgacta tagaagaagg ccggagattg atgatattga 
77281 gaatctcagc tttagcgagt ttgaaatctt tacacttgtc tgcgaatttg ttaatgctct 
77341 ctcgtgtttg agtggaagca gcagtctcca ccaaataatc atagacctat aaagatcatt 
77401 ccaattagca acaaaagtgc actcttaaga ccaaatcaga agagagatat tgcaggcaag 
77461 agaaccttgt attctgatct agcaattgga gctataactc ttgtagtatc ttttgatgca 
77521 cctctcgagt taagaaagtc aagcacttcg aaattggtca gtgctcctgc atttgccttg 
77581 actctgcaac aaccacacca aattttaact acaaaaatag agaaggaatc gaacaaaaac 
77641 acaatggaag atggatgata cattttcatc tcttaggttg agcagagaga cttcaaccac 
77701 aggaagcttt ttcttcaacc aaacgaagtc gttttaacaa tatgggaaga gaacaacact 
77761 aacgatgctc caaaatcaga gtttttgctc ctgaaaaatt caatgggaac atcaacatca 
77821 aggaacagat gattctcgtt cccacaaatc atgatgcaat gggaacatca acatcaataa 
77881 cgtttctaaa tcgaaaatat ttaggtcacg ttcagtacta agcaccttaa tatgaatcaa 
77941 agcttaaagt gaaacccttg gattcgatca aaaataatga ccaatttaag ggaagaaaat 
78001 aagtaccttc tcttctttga cggaaaggat tagttcaaat actagaagta gctcgctgat 
78061 tgactcacaa cacacaaaat atcaacgtca cgtaattaag atcaattact agttggattt 
78121 gagtattacc aaagctacta attaa 
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LOCUS 

DEFINITION 
ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



REFERENCE 
AUTHORS 



TITLE 



JOURNAL 
MEDLINE 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



COMMENT 



AB009053 
Arabidopsi s 
AB009053 
AB009053.1 



thali ana 



78145 
genomic 



bp DNA linear 
DNA, chromosome 5, Pi 



PLN 09-AUG-2000 
clone:MQB2 . 



Gi: 2656029 



Arabidopsis thali ana (thale cress) 
Arabidopsis thali ana 

Eukaryota; Vi ridiplantae; Embryophyta; Tracheophyta; spermatophyta; 
Magnoliophyta; eudi cotyledons; core eudicots; Rosidae; eurosids II; 
Brassi ca I es ; Brassi caceae ; Arabi dopsi s . 

1 (sites) 

Sato,S., Kaneko,T., Kotani,H., Nakamura, Y., Asamizu,E., Miyajima,N. 
and Tabata.s. 

Structural analysis of Arabidopsis thaliana chromosome 5. IV. 
Sequence features of the regions of 1,456,315 bp covered by 
nineteen physically assigned Pi and TAC clones 
DNA Res. 5 (1), 41-54 (1998) 
98290546 

2 (bases 1 to 78145) 
Nakamura, Y. 

Direct Submission 

submitted (27-NOV-1997) Yasukazu Nakamura, Kazusa DNA Research 
institute, Department of Plant Gene Research; 1532-3, Yana, 
Kisarazu, Chiba 292-0812, Japan (E-mail : ynakamu@kazusa.or.jp, 
Tel :81-438-52-3935, Fax:81-438-52-3934) 
Address for correspondence: kaos@kazusa.or.jp 

For the latest information on annotation of this clone, please see 
http : //www . kazusa . or . j p/kaos/cgi -bi n/aqd_graph . cgi ?c=MQB2 
Genes with similarity to proteins in the databases are described in 
'product 1 or 'note' qualifiers. Genes that have no significant 
protein similarity are described as 'unknown protein'. 
The software programs used to predict genes include: Grail 
(Informatics Group, Oak Ridge National Laboratory, 
http://compbio.ornl .gov/Grail -1. 3/) , 

GENSCAN (Chris Burge, MIT, http://CCR-081.mit.edu/GENSCAN.html), 
NetGene2 (S.M. Hebsgaard, et al . , CBS, Technical university of 
Denmark , http : //www . cbs . dtu . dk/servi ces/NetGene2/) and 
SplicePredictor (volker Brendel , Stanford University, 
http : //greml i nl . zool . i astate . edu/cgi -bi n/sp . cgi ) . 
Genes encoding tRNAs are predicted by tRNAscan-SE 
(Sean Eddy, Washington university School of Medicine, St. Louis, 
http : //genome . wusti . edu/eddy/tRNAscan-SE/) . 

This sequence may not be the entire insert of this clone. It may be 
shorter because we remove overlaps between neighboring submissions. 
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clone is MRG21 and the 3' clone is MDH22. 
Locati on/Qual i f i ers 
1.. 78145 

/organi sm="Arabi dopsi s thai i ana" 

/mol„_type== ,, genomic DNA" 

/strain= ,, CoTumbia M 

/db„xref="taxon:3702" 

/chromosome="5" 

/clone="MQB2" 

/clone_lib="Mitsui Pl M 

joi n(AB020751. 1:54288. .54681, AB020751. 1:54772. .55041, 
374. .1062) 

/note="gene_i d : MRG21 . 12 

sp|P29512 M 

/codon_start=l 

/evidence=not„experi mental 

/product="tubulin beta-2/beta-3 chain" 

/protei n_i d="BABl0838 . 1" 

/db_xref="Gl: 10177447" 

/trans! ati on="MREILHIQGGQCGNQIGAKFWEVVCAEHGIDPTGRYTGDSDLQL 

ERINVYYNEASCGRFVPRAVLMDLEPGTMDSLRSGPYGQTFRPDNFVFGQSGAGNNWA 

KGHYTEGAELIDSVLDVVRKEAENCDCLQGFQVCHSLGGGTGSGMGTLLISKIREEYP 

DRMMLTFSVFPSPKVSDTVVEPYNATLSVHQLVENADECMVLDNEALYDICFRTLKLT 

TPSFGDLNHLISATMSGVTCCLRFPGQLNSDLRKLAVNLIPFPRLHFFMVGFAPLTSR 

GSQQYRSLTVPELTQQMWDSKNMMCAADPRHGRYLTASAMFRGKMSTKEVDEQMLNVQ 

NKNSSYFVEWIPNNVKSTVCDIPPTGLKMASTFIGNSTSIQEMFRRVSEQFTAMFRRK 

AFLHWYTGEGMDEMEFTEAESNMNDLVSEYQQYQDATADEEGDYEDEEEGEYQQEEEY 
ii 

join(2222. .2367,2456. .2527,2611. .2682,2768. .2839, 

2925. .2996,3080. .3151,3280. .3386,3478. .3654,3749. .4081, 

4167. .4421,4505. .4638,4731. .4961) 

/note="gene_i d : MQB2 . 2 " 

/codon„start=l 

/evidence=not_experi mental 

/product="receptor-li ke protein kinase" 

/protei n_i d=" BAB10839 . 1" 

/db_xref="Gl: 10177448" 

/translation= n MFVGFALLELKSGFNDTRNSLENWKDSDESPCSWTGVSCNPQDQ 

RVVSINLPYMQLGGIISPSIGKLSRLQRLALHQNSLHGNIPNEITNCTELRAMYLRAN 

FLQGGIPPDLGNLTFLTILDLSSNTLKGAIPSSISRLTRLRSLNLSTNFFSGEIPDIG 

VLSRFGVETFTGNLDLCGRQIRKPCRSSMGFPVVLPHAESADESDSPKRSSRLIKGIL 

IGAMSTMALAFIVIFVFLWIWMLSKKERKVKKYTEVKKQKDPSETSKKLITFHGDLPY 

SSTELIEKLESLDEEDIVGSGGFGTVYRMVMNDLGTFAVKKIDRSRQGSDRVFEREVE 

ILGSVKHINLVNLRGYCRLPSSRLLIYDYLTLGSLDDLLHERAQEDGLLNWNARLKIA 

LGSARGLAYLHHDCSPKIVHRDIKSSNILLNDKLEPRVSDFGLAKLLVDEDAHVTTW 

AGTFGYLAPEYLQNGRATEKSDVYSFGVLLLELVTGKRPTDPIFVKRGLNWGWMNTV 

LKENRLEDVIDKRCTDVDEESVEALLEIAERCTDANPENRPAMNQVAQLLEQEVMSPS 

SGIDYYDDSHSDYC" 

6605. .6910 

/note="gene_i d : MQB2 . 3 
pir| IT06686 

similar to unknown protein" 

/codon_start=l 

/evi dence=not_expe ri mental 

/protei n_i d="BABl0840 . 1" 

/db_xref="Gl : 10177449" 

/trans! ati on="MASVPVRPLPLLRRNITSTTASKSSPMLANVSSRHSLGISTYDE 
FLKQIKTPATVNHRRRVSTAA/ASAGNLTAPSWDSWKPDKTAAATALLLSDVIWPAAG" 
join(7941. .8060,8561. .8728) 
/note=" gene_i d : MQB2 . 4 
pi r| |T06685 

similar to unknown protein" 
/codon_start=l 
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/evi dence=not_experi mental 
/protei n_i d=" BAB10841 . 1" 
/db_xref="Gl : 10177450" 

/trans! ation="MALLGRMDQMLSPKGISMSVAPLGAVSAILFITPSAPAARKYNI 

FLAQIGCAAIGVVAFSVFGPGWLARSVALAASIAFMVITRANHPPGKYLLL" 

join(12223. .12225,12351. . 12456, 12674. . 12891, 13320. . 14669) 

/note="gene_i d : MQB2 . 5" 

/codon_start=l 

/evi dence=not„experi mental 

/product="ni trate transporter NTLl" 

/protei n_i d="BABl0842 . r 

/db_xref="Gl: 10177451" 

/t ransl ati on="MDEANRLSAWNGYVDWRSRPALRGRHGGMLAASFVLVVEVLENL 

AFLANASNLVLYLSTKMGFSPSGAANAVTAFMGTAFFLALLGGFLADAFFTTFHIYLV 

SAAIEFLGLMVLTVQAHEHSTEPWSRVFLFVGLYLVALGVGGIKGSLPPHGAEQFDEE 

TSSGRRQRSFFFNYFIFSLSCGALIAVTVWWLEDNKGWSYGFGVSTAAILISVPVFL 

AGSRVYRLKVPSGSPITTLFKVLTAALYAKYKKRRTSRIVVTCHTRNDCDDSVTKQNC 

DGDDGFLGSFLGEVVRERESLPRPLRCTEEQVKDVKIVIKILPIFMSTIMLNCCLAQL 

STFSVQQASTMNTKLGSFTVPPAALPVFPVVFMMILAPTYNHLLLPLARKSTKTETGI 

THLQRIGTGLVLSIVAMAVAALVETKRKHVVVSCCSNNNSSSYSSSPLPITFLWVAIQ 

YVFLGSADLFTLAGMMEFFFTEAPSTMRSLATSLSWASLAMGYYFSSVLVSAVNFVTG 

LNHHNPWLLGENLNQYHLERFYWLMCVLSGINFLHYLFWASRYVYRSNQG" 

join(15956. .16144,16242. .16362,16458. .16549,16632. .16728, 

16810. .17171) 

/note="gene_i d : mqb2 . 6" 

/codon_start=l 

/evi dence=not_experi mental 

/product="hypersensitive-induced response protein" 
/protei n_i d= 'BAB10843 . 1" 
/db_xref="GI : 10177452" 

/trans! ati on="MGNLFCCVQVDQSTVAIKETFGKFEDVLEPGCHFLPWCLGSQVA 
GYLSLRVQQLDVRCETKTKDNVFVNVVASIQYRALANKANDAYYKLSNTRGQIQAYVF 
DVIRASVPKLLLDDVFEQKNDIAKAVEEELEKAMSAYGYEIVQTLIVDIEPDEHVKRA 
MNEINAAARMRLAANEKAEAEKILQIKRAEGEAESKYLSGLGIARQRQAIVDGLRDSV 
LGFAVNVPGTTAKDVMDMVLVTQYFDTMKEIGASSKSSAVFIPHGPGAVRDVASQIRD 
GLLQGSSANL" 

complement (18313. .18687) 

/note="gene_i d : MQB2 . 7 

unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protein_id="BABl0844.1" 

/db_xref="GI: 10177453" 

/t ransl ati on="MGETEEKVKNHDNKEEEHNKAEKAEKKEKKKDKDKKDKNEDDKN 
GGGEEGEDQEKKSKKKDKKAKKEKNPEDKKDPEKLKMKLQKIEEKIQAMVLKKDEIVK 
LIHDAEQAKPSTAAVDAPPPTN" 

complement(join(19366. .19614,19726.-19928,20027. .20114, 
20250.-20294,20508. .20612,20773.-20823,22008. .22063, 
22469.-22538,22641. .22739,22843.-22955,23094. .23214, 
23295. .24029)) 

/note="contains similarity to nuclear protein ZAP 

gene_id:MQB2.8" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d="BABl0845 . 1" 

/db_xref ="GI : 10177454" 

/trans! ati on="MDNNYQNYHHHHNHNHQQQWRPAPTQPNICPICTVPHFPFCPPY 
PPPSSFAYNPNFPPPPHLNSPRPGFDSFTGPPVRPPQNHYPPWQPHHGNQWRPVAVDV 
DREADRSYKRARIDTIAGGSPGYGVSESPSPRISWENERRLKMVRDHGYGLAAPSNIE 
MNHQYGSEFRNGGQFNGVAPLPPPPPHHPPPYGGYFSGSNGQPPLPVSPPPPLPSSHP 
SSLFPVTTNSSPTIPPSSSYPQMPNASPSSAQLAPTRSKVIDVSHLLKPPHRSTRPDH 
FVIILRGLPGSGKSYLAKLLRDVEVENGGSAPRIHSMDDYFMTEVEKVEESDSTSLSS 
GRSKRPIVKTVMEYCYEPEMEEAYRSSMLKAFKRTLEDGAFSFVIVDDRNLRVADFTQ 
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FWATAKRSGYEAYILEATYKDPTGCAARNVHGITVDQVQQMAEQWEEAPSLYMQLDIK 
SFTRWDDLKENEIQEVDMDMEDDFGLPERKSDNSTQSEEKGATEGSYKSESKWDAESG 
SRTEEVKELSRSKWSNVEEDETENSQSMRRNSKSLPKSSQERQRKGKSVWWGDKGGDA 
GFSIGAARNMNMPSLIIGPGSGYNVKSNPLSAEESRALADAIGKAKVRGIFQDQLRAE 
RESFKAVFDKRHVRIVTKDK" 
CDS 25200. .26006 

/note="gene_i d : MQB2 . 9 
pi r | |T01480 

similar to unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d="BABl0846 . 1" 

/db_xref="Gl: 10177455" 

/t ransl ati on="MQTSRLLSFSSNSPSFGSFSSAVDLAAIAARWEEFRDHDQTQS 
DSSPHRDDDNDSDFAFDCPSNTCSQPLATADEIFCNGQIRPLNPYGGNAPVESQPTSK 
ITTLPPRRRRPALRKLMSEDRDPASNSSSEAEEDLTGVPPETYCVWKPKQSNSGDDDL 
QRLSSSPSHSKIKSHSAGFSKRWKLRNLLYVRSSSEGNDKLVFPAPVKKNDETVSDQR 
EEEEPPSKVDGEEEGREREETKRQTYVPYRKDMIGILKNVNGLSRHLRPF" 
CDS join(28025. .28190,28244. .28365,28435.-28773) 

/note="gene_i d : MQB2 . 10 
pi r | |T06151 

similar to unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d= n BABl0847 . 1" 

/db_xref="GI : 10177456" 

/t ransl ati on="MINVYISASNKEEGESDWYGILGVDPLADDETVKKHYKTLALLL 
HPDKNRFNGAEENCVDQKRKPKQEKSEPSASCNKPAEPASSSSSKPVDMTFSNHLNKT 
FPCPNCGQNSAMTNISSTEVINGRTFIRVSVSPQQEEPSRANSQATSRRSTRHDDANS 
TESFFKKPMPTTGDANSTHEAQRLFKNPMTTTGDANSTHEAQRLFKNP" 
CDS compl ement ( j oi n (28994 . . 29162 , 29248 . . 29394 , 29684 29805 , 

29892 . . 29996 , 30083 . . 30194 , 30288 . . 303 5 5 , 30473 . . 30622 , 
30718 . . 30780 , 30846 . . 30971 , 31207 . . 31293 , 31448 . . 31641 , 
31838. .31928)) 
/note= M gb|AAF73140.1 
gene_id:MQB2.11" 
/codon_start=l 
/evi dence=not_experi mental 

/product="l-deoxy-D-xylulose 5-phosphate reductoisomerase 
/protei n_i d="BABl0848 . 1" 
/db_xref="Gl: 10177457" 

/t ransl ati on="MMTLNSLSPAESKAISFLDTSRFNPIPKLSGGFSLRRRNQGRGF 
GKGVKCSVKVQQQQQPPPAWPGRAVPEAPRQSWDGPKPISIVGSTGSIGTQTLDIVAE 
NPDKFRWALAAGSNVTLLADQVRRFKPALVAVRNESLINELKEALADLDYKLEIIPG 
EQGVIEVARHPEAVTAA/TGIVGCAGLKPTVAAIEAGKDIALANKETLIAGGPFVLPLA 
NKHNVKILPADSEHSAIFQCIQGLPEGALRKIILTASGGAFRDWPVEKLKEVKVADAL 
KHPNWNMGKKITVDSATLFNKGLEVIEAHYLFGAEYDDIEIVIHPQSIIHSMIETQDS 
SVLAQLGWPDMRLPILYTMSWPDRVPCSEVTWPRLDLCKLGSLTFKKPDNVKYPSMDL 
AYAAGRAGGTMTGVLSAANEKAVEMFIDEKISYLDIFKVVELTCDKHRNELVTSPSLE 
EIVHYDLWAREYAANVQLSSGARPVHA" 
CDS joi n (33695 . . 34217 , 3445 5 . . 34603) 

/note="contains similarity to s-locus protein 1 

gene_id:MQB2.12" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d=" BAB10849 . 1" 

/db_xref="Gl: 10177458" 

/trans! ati on="MERVLESAFVPCQNTEFGCTKSVSYEKVSSHEKECNYSQCSCPN 
LECNYTGSYNIIYGHFMRRHLYNSTIVSSKWGYSTVDVLINIKEKVSVLWESRQKLLF 
VVQCFKERHGVYVTVRRIAPPASEFKKFSYRLSYSIDGHNVTYESPEVKRLLEVNSQI 
PDDSFMFVPNCLLHGFLIKPANEVQQVTIAQETVMEDPPTSLFKNSVPIREDQIQNAI 
TNSIR" 

CDS join(34959. .35031,35309. .35535,35618. .35660,35750.-35928, 
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36354. .36543,36670. .36759,36898. .36971,37133. .37178, 

37268. .37338,37454. .37498,37595. .37663,37791. .38207) 

/note="gene_i d : MQB2 . 13 

unknown protein" 

/codon_start=l 

/evi dence=not„experi mental 

/protei n_i d="BABl0850. 1" 

/db_xref="GI : 10177459" 

/translation= n MATHQQTQPPSDFPALADENSQIPEATKPANEVQQATIAQDPPT 

SVFKNSEPIREDQIQNAIKFLSHPRVRGSPVIHRRSFLERKGLTKEEIDEAFRRVPDP 

PPSSQTTVTTSQDGQQAVSTVQPQAMQPWAAPAPLIVTPQAAFLSRFRWYHAILAVG 

VLAASGAGTAVFIKRSLIPRFKSWVQRIMLEEETDPLKKADAKPSLAEEAVAAAKAAS 

AAASDVARVSQEMMITKNEERKYFEDLTHLLGVQVQEMKSLSNNIRKLEGQSNNIPKI 

YSADQEVYNGSVTTARKPYTNGSNVDYDTRSARSASPPAAPADSSAPPHPKSYMDIMS 

MIQRGEKPSNIREINDMPPNPNQPLSDPRIAPKSKPWDYGQAPQDESSNGQWWQQKNP 

RSTD FG Y ETTTA AR FTANQN ETSTM E PAA FQRQR S WV P PQ P P PVAMA E AV EAI RR P K P 

QAKIDQEAAASDGQSGVSDELQKITKFSESGGDGSGGIKIAEIQEETEQQHISQEGN" 

compl ement ( joi n (38464 . . 38624 , 38740 . . 38837 , 38972 . . 39534) ) 

/note="gene_i d : MQB2 . 14 

unknown protein 11 

/codon_start=l 

/evi dence=not_expe ri mental 

/protei n_i d="BABl0851 . 1" 

/db„xref ="GI : 10177460" 

/translation="MKMKRTASSNSEAQSYNESPHSPLRFHSPLSDAGDLPESRYVSP 

EGSPFKIENPKSIVAGNKLTQFSPLPSPIPPPPPQFPPPRRQRNARVPMNSSSDKSPS 

SMVVHNSWVREDGGQTTTRKAGAPINGEESTRTTVNRARGDDLVSLTALGFRITEVIL 

CVISFSIMAADKTQGWSGDSYDRYKEYRFEACDAACYIAKESYMINCGFHDLFVFSMD 

QVSAATRVDDWVSNWGKDEFTQMATASIAVSFLAFGAFAVSALISSYRLFTHASS" 

compl ement (40804. .41412) 

/note="gb|AAB60771.1 

gene_id:MQB2 . 15 

similar to unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_id="BABl0852.1" 

/db_xref="GI : 10177461" 

/translation= n MYEFTSNSWRNLDVIIPDQAYLKCDGHACASLSGNTYWVSWIEK 

GDNDDYSLLSFDFSTERFQRLCAHFHHQPCRVDTIALSVVREEHLSLFYQSRQTLKVE 

IWVTVEIETTFVSWSKFLTLDLVSPCLSRSMSFYILDEEKKIWCCDESENFYYSKLV 

WIAREGQEYRPSPDKSVFCGIQAAHFQCYRCIPRLFGYVPKD" 

complement(join(42932. .43267,43348. .43429,43535. .43780, 

44079.. 44308)) 

/note="gene_i d : MQB2 . 16 

unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d=" BAB10853 . 1" 

/db_xref="Gl : 10177462" 

/translation="MLSSSPAVTTASHLHPPPSPETYQIPLNLLSSPHITRRDLFKTL 
SVCIATPSLSVSIAAPANARGLFQMPPLRLSNRYYLVRAGESDYESLGIINTNPVAKT 
SVDSGLSEKGKKQTLRAALQLKAMGACDRNCWLWPSITQRAYQAAEIIAAINGISRSY 
IVPEYSFLDARGLGAYEGKKLESISEVYALDSISMKTKPPPISDGTPNESVSDVFVRV 
TQLMSILETQYSEDTIVIVSPDSDNLSVLQAGIQGLDLRRHSELYFGPGEVRLLDANS 
IPVYKQPASAVYKCKKPPNCD" 

complement(join(45007. .45189,45320. .45481,45704. .45920, 
45991. .46027,46121. .46163)) 
/note="contains similarity to MtN3 protein 
gene_id:MQB2.17" 
/codon_start=l 
/evi dence=not_experi mental 
/protei n_i d=" BAB10854 . 1" 
/db_xref="GI: 10177463" 
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/translation= M MTDPHTARTIVGIVGNVISFGLFCAPIPTMVKIWKMKSVSEFKP 
DPYVATVLNCMMWTFYGL P FVQPDS L L VITI NGTG L FMEL VYVTI F FV FATS PVRRKI 
TIAWVIEVIFMAWIFCTMYFLHTTKQRSMLIGILCIVFNVIMYAAPLTVMKLVIKTK 
SVKYMPFFLSLANFMNGVVWVIYACLKFDPYILVNPHIYLYCLELKSLHLKKD' 1 
CDS join(47268. .47485,47655. .48177) 

/note="gb|AAD21700.1 
gene_id:MQB2.18 
similar to unknown protein" 
/codon_start=l 
/evi dence=not_experi mental 
/protei n_i d="BABl0855 . 1" 
/db_xref="GI : 10177464 1 ' 

/t ransl ati on="MKRGRQEKKTSRSPKRRQQRQNEISERENSNGIHIPFDVITDIL 
SRLPVKSLVRFQCVSKLWSSRITLLIMTRKTILLPEVKHDRWSNSCDGLFGYDPVEKQ 
VFTLVGGPMKQQWRSLDIQGIWNHSPEARSSGLCIKEFIYYIAHVESWDDPEFYELVR 
FDVRHESFDRIQMPITLQMNQQLSEVSFDELTLVNYQGKLGCIRYTKASAEMWIMEDH 
IEQQEWSKMMIFEKLGIASLVSVLMVRL" 

CDS 48700. .49203 

/note="gene_id :MQB2 . 19 
pi r | IT06681 

similar to unknown protein" 

/codon„start=l 

/evi dence=not_experi mental 

/protei n_i d="BABl0856 . 1" 

/db_xref="Gl: 10177465" 

/t ransl ati on= ,, MELSQSDPTRDPDTRYDQRCCCFPSFRRSRSSTAVGYSSWGRIR 
TVDDSNHSGDHGDEPRWWIRASLKIREWSEIVAGPRWKTFIRRFNRDPRRGRDWDASE 
KFQYDPLSYSLNFDDDDEEDEYVGLGGLRSFSTRFASVPVYSGKAPAISPTSLSALTP 
RNEIIES" 

CDS ioin(51872. .51976,52437. .52524,52669. .52778,52887. .52950, 

53041. .53105, 53199.. 53264, 53336.. 53448 ,53539.. 53575) 
/note="gb|AAC63014.1 
gene_id:MQB2.20" 
/codon_start=l 
/evi dence=not_experi mental 
/product="rac GTP binding protein AraclO" 
/protei n_i d=" BAB10857 . 1" 
/db_xref="Gl: 10177466" 

/t ransl ati on="MASSASKFIKCVTVGDGAVGKTCMLICYTSNKFPTDYIPTVFDN 
FSANVVVEGTTVNLGLWDTAGQEDYNRLRPLSYRGADVFVLSFSLVSRASYENVFKKW 
IPELQHFAPGVPLVLVGTKLDLREDKHYLADHPGLSPVTTAQGEELRKLIGATYYIEC 
SSKTQQNVKAVFDSAIKEVIKPLVKQKEKTKKKKKQKSNHGCLSNVLCGRIVTRH" 
CDS ioi n(58359. . 58467 , 58985 . . 59082 , 59181. . 59357 , 59481. . 59581, 

59708 . . 59783 , 59867 . . 59926 , 60030 . . 60214 , 60377 . . 60473 , 
60588. .60674,60761. .60819,60909. .61000,61095.-61333, 
61493. .61711) 
/note="gene_i d : MQB2 . 21" 
/codon_start=l 
/evi dence=not_experi mental 
/product="permease 1" 
/protei n_i d="BABl0858 . 1" 
/db_xref="Gl: 10177467" 

/trans! ati on="MAGGGAPAPKADEPQPHPPKDQLPNISYCITSPPPWPEAILLGF 
QHYLVMLGTTVLIPTALVPQMGGGYEEKAKVIQTILFVAGINTLLQTLFGTRLPAVVG 
ASYTFVPTTISIILSGRFSDTSNPIDRFERIMRATQGALIVASTLQMILGFSGLWRNV 
VRFLSPISAVPLVGLVGFGLYEFGFPGVAKCIEIGLPELLILVFVSQYLPHVIKSGKN 
VFDRFAVIFAVVIVWIYAHLLTVGGAYNGAAPTTQTSCRTDRAGIIGAAPWIRVPWPF 
QWG A P S FD AG E A F AMMMA S F V A L V E STG A F V A V S R Y AS ATM LPPSILSRGI G WQG VA I 
LISGLFGTGAGSSVSVENAGLLALTRVGSRRVVQIAAGFMIFFSILGKFGAVFASIPA 
PIIAALYCLFFAYVGAGGLSFLQFCNLNSFRTKFILGFSVFLGLSIPQYFNEYTAIKG 
YGPVHTGARWFNDMVNVPFSSEPFVAGSVAFFLDNTLHKKDSSIRKDRGKHWWDKFRS 
FKGDTRSEEFYSLPFNLNKYFPSV" 
CDS joi n(63508 . . 63754 , 64012 . . 64142 , 64254 . . 64361) 
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/note= M gene_i d : MQB2 . 22 
unknown protein" 
/codon_start=l 
/evi dence=not„experi mental 
/protein_i d="BABl0859. 1" 
/db_xref="Gl: 10177468" 

/trans! ati on="MGNCQAAEAATTVIQQPDGKSVRFYCTVNASEVIKSHPGHHVAL 
LLSSAVPHGGSLRVTRIKLLRPSDNLLLGHVYRLISSEEVMKGIRAKKSGKMKKIHGE 
FSVAEEEINPLTLRSESASDKDTQRRIHEKQRGMMNTGGATNKVRAWQPSLQSISEST 
S" 

join(65466. .65534,65631. .65697,65804. .66651) 
/note="gene_i d : MQB2 . 23 
pi r | IT06676 

similar to unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protein_id="BABl0860.1" 

/db_xref="Gl : 10177469" 

/trans! ati on="MITDSITNASATSAPRDSGKKKRNNKSAKMKQNKLGLRREQWLS 

QVAVSNKEVKEERSVNRSQKPHHESSDKVRREEDNNGGNNLLHHESFMESPSNSSVGG 

TYSSTNFSGRSSRSSSSSSGFCSGNITEEENVDDDDDGCVDDWEAVADALAAEEEIEK 

KSRPLESVKEQVSVGQSASNVCDSSISDASDVVGVEDPKQECLRVSSRKQTSNRAWRL 

DDDLRPQGLPNLAKQLSFPELDKRFSSVAIPSSCPICYEDLDLTDSNFLPCPCGFRLC 

LFCHKTICDGDGRCPGCRKPYERNMVKAETSIQGGGLTIRLARSSSMFCKF" 

comp!ement(join(67381. .67564, 68168. .68238,68327. .68404, 

68484. .68560,68644. .68794)) 

/note="dbj IBAA34728.1 

gene_id:MQB2.24" 

/codon_start=l 

/evi dence=not_experi menta! 

/product^" response regulator 6" 

/protei n_i d="BABl0861 . 1" 

/db_xref="Gl : 10177470" 

/t ransl ati on="MAEVMLPRKMEILNHSSKFGSPDPLHVLAVDDSHVDRKFIERLL 
RVSSCKVTVVDSATRALQYLGLDVEEKSVGFEDLKVNLIMTDYSMPGMTGYELLKKIK 
ESSAFREVPVVIMSSENILPRIDRCLEEGAEDFLLKPVKLSDVKRLRDSLMKVEDLSF 
TKSIQKRELETENVYPVHSQLKRAKI" 

join(69548. .69724,70136. .70276,70368. .70444,70544. .70708, 
70825.. 70993) 

/note="contains similarity to isoamyl acetate-hydrolyzing 
esterase 

gene_id:MQB2.25 n 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d=" BAB10862 . 1" 

/db_xref="Gl : 10177471" 

/t ransl ati on="MRPEIVLFGDSITAQSFRSGGWGSALADAYSRKADVWRGYGGY 

NTRWALFLLHHIFPLGSSSPPVATTIFFGANDAALKGRTSDRQHVPVEEYTDNVRKIV 

QHLKKCSPTMLIVLITPPPIDEAGRQSYAESIYGEKAMKEPERTNETTGVYAQHCVAL 

AEELGLRCVNLWSKMQETNDWQKKYLSDGLHLTPEGNGVVFDEVSRVFREAWLSPEEM 

PFDFPHHSHIDGKNPSKAFEERCL" 

complement (71819. .72865) 

/note="contains similarity to dof zinc finger protein 

gene_id:MQB2.26" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d=" BAB10863 . 1" 

/db_xref="GI : 10177472" 

/trans! ati on="MLDSSTNSPSAADILAACSTRPQASAVAVAAAALMDGGRRLRPP 
HDHPQKCPRCESTHTKFCYYNNYSLSQPRYFCKTCRRYWTKGGTLRNIPVGGGCRKNK 
KPSSSNSSSSTSSGKKPSNIVTANTSDLMALAHSHQNYQHSPLGFSHFGGMMGSYSTP 
EHGNVGFLESKYGGLLSQSPRPIDFLDSKFDLMGVNNDNLVMVNHGSNGDHHHHHNHH 
MGLNHGVGLNNNNNNGGFNGISTGGNGNGGGLMDISTCQRLMLSNYDHHHYNHQEDHQ 
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BASE COUNT 
ORIGIN 

1 
61 
121 
181 
241 
301 
361 
421 
481 
541 
601 
661 
721 
781 
841 
901 
961 
1021 
1081 
1141 
1201 
1261 
1321 
1381 
1441 
1501 
1561 
1621 
1681 
1741 
1801 
1861 
1921 
1981 
2041 
2101 
2161 
2221 
2281 
2341 
2401 
2461 
2521 
2581 
2641 
2701 



24548 a 

gatctgcaag 
catgtctata 
aaatccttaa 
ctttctagtt 
actatcgatt 
ttgctatgct 
tctctgtgtg 
tgctgtctga 
atcccattcc 
tcacagcagt 
aacatgatgt 
cgtggcaaga 
tcgtcctact 
cctactggtc 
ttcaggcgag 
tacacaggtg 
cttgtgtcag 
gatgaggaag 
aaccgcttga 
aacctcaact 
tttatgtact 
tattgactgt 
gggcttatga 
cccattttcg 
tgatgtaata 
ttagtgttaa 
caaagtaaat 
ctaaattact 
gattttagaa 
ctcgcaacgg 
aaaaccactc 
aaaatgataa 
gtcttcctcc 
aattaggtca 
actttctctt 
gtaatttctg 
tcaaaaccca 
gatgtttgta 
actagagaac 
tcctcaagac 
caatctttcg 
taccatatat 
agagactgtg 
tttaattcaa 
cattcctaat 
attgggaata 
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RVATIMDVKPNPKLLSLDWQQDQCYSNGGGSGGAGKSDGGGYGNGGYINGLGSSWNGL 
MNGYGTSTKTNSLV" 

complement (join (76991. .77131,77234. .77386,77466.-77583, 

77764. .77852)) 

/note="dbj|BAA95748.1 

gene_id:MQB2.27 

similar to unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protein_id="BABl0864.1" 

/db_xref= M Gl: 10177473" 

/t ransl ation="MICGNENHLFLDVDVPIEFFRSKNSDFGASVKANAGALTNFEVL 
DFLNSRGASKDTTRVIAPIARSEYKVYDYLVETAASTQTRESINKFADKCKDFKLAKA 
EILNIINLRPSSIVELLPIIENLDDREIDTDGILELVKDLLPPLPTTASPKDDDEEET 

ENGEQS" 

13808 c 13982 g 25807 t 



ttttctctat atataactta ctgttttgtc actgtttcta gtggtttgtt 
tcctcttgtc ttgtgtgcta ttggtttatc aatgttgagc tcatcactat 
gctgctcttt aatcttattg gaacaaaact ttccggtgaa gctgcaagta 
taatcttata tgttgcttgc tgttacatat gggatatgaa ttcattgatg 
tgtgaaagta tactgtcttc tttataatat acttgtttct gcaagatatg 
catcatgttg tttgttgtat gtgtctatat ggcttacata cttggttcat 
cagttggtga tttgaaccat ttgatatctg ccactatgtc tggtgtgact 
ggttccctgg tcaactcaac tctgacctcc gtaagcttgc tgtgaatctc 
ctcgtcttca cttcttcatg gttggttttg ctcctctcac ctcaagaggt 
accgctccct cacagtccct gagctcaccc agcaaatgtg ggactccaag 
gtgctgcaga cccaaggcac ggacgctacc tcacagcctc tgccatgttc 
tgagcacaaa ggaagttgac gagcagatgc tgaatgttca gaacaagaac 
ttgtggagtg gatccccaac aacgtgaaat caacagtctg tgatatccca 
tgaagatggc ttccactttc attggaaact caacatcgat ccaagagatg 
tgagtgagca gttcacagct atgttcagga ggaaggcttt cttgcattgg 
agggaatgga cgagatggag ttcacagaag cagagagcaa catgaacgat 
agtaccagca ataccaagat gcaacggctg atgaagaagg tgactacgag 
aaggtgaata ccaacaggaa gaagagtact gagagtaatt tagttataaa 
aaaaatcaat ttagtcgttt gctacttttt ttcttaaaaa aaaaaatgag 
accagttgca ggtttatttc tatgcttgta tttgacttat ctggatgatg 
ttgtttttaa atttggttcg gtctttagtt tgaatcttcg tttaagctat 
attgttccta atctcgttaa agactttggg cttatgattg actaaccttt 
ttgactaacc tttgggcttt ggatttcttc atttattttt aagagctcgg 
tggtgactaa attacactct tcgagataaa acagataaga aatttacttt 
aatattgttg ctacgaagta ttttactttt ggaaataaat agggacgaca 
tactcttgta aattttgtca gattacacat tattttacag atctctcaga 
acaaaaacga cacagtttcg taactttcac tcgcgtctca agtacaatct 
cgctttctgt gaaagacacg tgtattttgt gacttaaata acagcgagta 
ccatagtcgc gagtgttttt ataggcacag atatatttga attatgtctc 
gtcgctctct ctctctcctc tgcaccagtc tccaagggta cagattttga 
ctttcactta gctcgaaaag aagagggaaa aacaaaataa taaaaccaaa 
attaaagaat tctttttagg aaaaacaaaa gtaaagattt ttcatcatga 
tcttactcat acggtcatac ccaatcacta ctaacctctc tccattctcg 
ctctatttgg gttgaaaaaa tctcatattt tcgtctttgg aaccttaaga 
ttggaatcgg tggaatcagt gaaatgggta tctcgaattg ggttttctct 
tagctaccct ttttgtctcc tgctcctttg ctctcactct tgatggttag 
ctttactcat aaatctttgc ttttttggtt ggtgagaaat ctgagatttt 
ggatttgctc tattggaatt gaagagtgga tttaatgata cgaggaactc 
tggaaagatt cagatgagtc tccttgttct tggactggtg tctcctgtaa 
caaagagttg tttctatgta aaaatatgct cttcttcgtt gataaagtct 
attatttctt tacctgatta tgttcttctt atgtggatta tgcagaaact 
gcaattagga gggataatat ctcctagcat tgggaagctt agtcgattgc 
agtagtagat ttggctctta tgctaaattt tggtctcttt aagtagtttg 
gtttggtggg agttatgtag ggcacttcat cagaatagct tacatgggaa 
gaaatcacca actgcactga gctaagagct atgtaagcca gaattttgca 
tcaagccttt ggttagtgtt gagccataaa tatatatctg gttaaacatg 
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2761 ctttcaggta cttgagggcg aattttctcc aaggcgggat tccaccggat ttaggcaacc 
2821 ttacatttct tactatattg taagattcaa tttttttttt ttttttttac ttcttttcca 
2881 atatgatcat tttcaagaat ttctgatgtt tgggatatct tcagggatct atcaagcaat 
2941 acactcaagg gtgctattcc ttcttcaatt agtcgattga cgcggttacg ctccttgtaa 
3001 gttacaaaca gaatctcgtg tttagatgta gttgtgcaag atgtgtcagt ttaatgtatt 
3061 tactctttgt ttgattcagg aacttgtcaa ccaacttttt ctctggtgaa ataccggata 
3121 ttggagttct cagcagattc ggggtcgaaa cgtgagattt ctcttctata taattataac 
3181 tagttgtttg aacatcatca agaacttaag aaaaactttc ttgcttatgt tagactagga 
3241 tgttattttc tgatagttgt tttctgtctt tatggttagt ttcactggta atttggatct 
3301 ctgtggccgg caaattcgca agccatgtag atcatcaatg ggtttccctg ttgttcttcc 
3361 tcatgcagaa agtgctgatg aatcaggcaa gatcttatta ttaaagccaa tcatcacgtc 
3421 ttgaggctcc ttgactaaac tttctgattc ttgatttctc ttttgcaatc cacacagatt 
3481 ctccaaagcg atcatcacgc ttgattaaag gaatcttgat cggcgcaatg tctacaatgg 
3541 ctcttgcatt catcgtgatc tttgttttcc tatggatttg gatgctctca aagaaggaaa 
3601 gaaaagtaaa gaagtacaca gaagtcaaga aacaaaagga tccatccgaa acaagtataa 
3661 catttgcata aaagagaaaa actagttttc ttttcttcct gcttatcatt tttctaaatt 
3721 ccgtttcttc atttgtcttt aaaaaaaggt aaaaagctga ttactttcca tggtgatctt 
3781 ccatactctt caactgagct gattgagaag ctagagtctc ttgacgagga agacattgtg 
3841 ggttcgggag gatttggcac ggtttatcga atggttatga acgatcttgg aacctttgcg 
3901 gttaaaaaga tagataggag tcgacaagga tcagaccgag tttttgagcg agaagtagag 
3961 attttaggta gtgtcaaaca catcaatcta gtgaacctac gtggatactg ccgtttacca 
4021 tcttcaagac ttctcatcta tgattatcta accttaggaa gcttagacga tcttcttcac 
4081 ggtaaataca gttatacata gtttatcttc attttggtct gtgatgcgtc atattaatct 
4141 attttttggt ttctttatct atcaagaacg agctcaagaa gacggtttgt tgaactggaa 
4201 tgctcggttg aaaattgcgc taggttccgc gaggggtctt gcttatctac accatgattg 
4261 tagtcccaaa attgttcacc gtgacataaa atcgagcaat attctactca atgataaact 
4321 agaacctcga gtctcggact ttggtcttgc aaagcttctt gttgacgaag atgctcatgt 
4381 taccaccgtg gtagctggca cctttggcta tcttgctcca ggttctcttc tttgctaact 
4441 tcttttttga atcttggaca ataattttta aagtttctaa ctctttgatg aatcttggaa 
4501 acagagtatc tgcaaaatgg gagagcgacg gagaagtctg atgtgtacag ctttggagtt 
4561 cttctccttg agctcgttac cggaaaaaga ccaacagacc cgatattcgt taaaagaggc 
4621 ttgaacgtcg tcggatgggt aagaagacac ctcaaatctt gtctccgaga agaaacgttc 
4681 tgtttttact tcctaagatt tgggttctaa taaagtgtta tttctctcag atgaacactg 
4741 tgttgaaaga gaatcgatta gaggatgtaa tagacaagag atgcaccgat gtcgacgaag 
4801 agtctgttga ggcattgctc gagatagctg agagatgtac agatgctaac ccggagaaca 
4861 ggccggctat gaaccaggtg gctcagttgc ttgagcaaga agtcatgtca ccttcttctg 
4921 gtatcgatta ctacgatgat tctcattctg attactgtta gggacttatg cacggctaaa 
4981 agtaaccagg agatcattag cctgcgacgg ttttgttgtt gttgctgctg cgttatgaat 
5041 gttgtgattt aggagcgagg gatttgtttg tatattagat atgaaggtgg agtcaagatt 
5101 attgagcgtg cactgttctt gtgcacttta tatttttgca acaaaatgat cgatgttatt 
5161 gcgtatgcat tgtactatga ctctttcaaa gggaagacac acatacgaat tatcgatgtt 
5221 aatgtcgtta ggcttctttc ttacgttttg tagcgtacat tgcttagctc tactaaagct 
5281 ggtcctatgt tttacaaacc tgaaagtaga agactctcaa tgcacaaacg ttgctacaaa 
5341 actttcatct ttctgaataa ttagctattt ttatttatga aagtgttatt tctctataaa 
5401 tcttataatt tggaaactga tattaaaaaa aaaacatctt ctttttatag ttacaaacaa 
5461 gttttttttt tttttttttt ctgtcaaaga cttgagagtt gataaaaaaa agagttgata 
5521 atttcttgat ttttcttctg gaacatttta atattatctt ctgaataatc aaatgacctt 
5581 tcgtttaatg gaagagactt cgaccatcat caaaacccca tccacctctt aaaaggccaa 
5641 cgcttttctg ccctatgtgc tttgctagtt tcctacacgt acgtatatat ctataaaatc 
5701 atttttcata tatatatggt ttaatgcatc catagtttat acatatttta tatttaaacc 
5761 ctaccctata cgatacacta tatacatata tcgtatagta gtaattgatt atataaaatt 
5821 ttacatagat gtacaagagc attgatatcg atagaagtta gaaccttttg aagatattcg 
5881 taactcttga aaaattcgat tcttagtgac atagtgagca ataactacag attatggaga 
5941 ttaatttgaa ttttagtcta ttttccctct tataaaagaa caattaccaa ggaaatccta 
6001 attctgaatt aatcatttac aaagttgtag tatatatata aaaaaaaagt tgtagtatat 
6061 agtattaaca aactaacaca atttttttca actttgatag taaccttttt caaaccaata 
6121 tatattagtg ttttaaagta cgccattatc ttgtataata tgcatggtgt attgatagta 
6181 ttttatatgt atgtaaaatg aaaactaaaa ggcgactact agcataaaaa ataaatgatg 
6241 aaatttaaca aattttgtaa ttttaaaggc aatatactat tgtaccgtga aaaaatatat 
6301 aggtaaaatt ttcaaaatat ttgtgttgac caaataaatg gcaagatcat aatattttgc 
6361 ataattttct atattttaaa gccgattttc attgctaaaa tatattgtat aagtatatgc 
6421 taatacacat atttgcgtgt gtgtatataa ataaaaacat gcatacatgt atcatttgtc 
6481 tgtctcctat tggctaagaa aacagagaga atcggtattt ttagcctttg ctaagatatt 
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6541 ttgatcaaaa atcccacttt tgagcggtct tatctttatt ctccacctca aaggaccatt 
6601 tctcatggct tctgttccgg tgagacctct acctcttctt cgccggaaca tcacctcgac 
6661 gacggcttcg aaatcatctc caatgctcgc caacgtttcg agccggcatt ctctcgggat 
6721 ctctacgtat gatgaatttt tgaagcaaat aaaaactccg gcaactgtga accaccggcg 
6781 gcgagtaagt acggtggtgg cgtcggcggg aaacttgacg gcgccgtcgt gggattcgtg 
6841 gaagcctgat aagacggcgg cggctacggc tcttttgctg agtgacgtca tatggcctgc 
6901 tgctggttag tcatttaaaa agaattacta tttactaatt actaatttag tgatttaaga 
6961 tcacaattta attagtattt ttttgtcaaa tgctttgaga tatataattc ttttactaat 
7021 gttttctcga tcgtcaaaaa ttgattgctc aatcagaaga actacaagag gcgattaggg 
7081 taaaaaaaag aagagagaag aagtgcacaa aagaaaataa aattagaaaa ttaatggaca 
7141 attataatat taattaattt ctgactgact aaaagatgag tatagaaaaa atatggagag 
7201 agtcagagag agaatgtgtc ttttcttaag gccaaaaggt cattcatatg aacctttacc 
7261 gttcgaattt gaccaatttt attgtatttt accttgaact agctagctta gtatttgact 
7321 ataaatggtg tgatttacaa aaaaataatc taaaaaatta gaatagaact ctaaataatt 
7381 tgataaaaga tattaattac ctcaaaagta tgaaaattag tttatgacat aaatatattc 
7441 aaagattaag taactgttag ttaaaagttg aatatctgta tctaaaaaaa aaagagttaa 
7501 ataattgaat cgtggcatgt tgtatttgaa tatgtttgca aattacctta atgatgggaa 
7561 atatgcatgc aagtcaaact catttgttcg tgagagaatc ttagtttgcg tttagtcaaa 
7621 ccctatgctg acagagagct tatattattt attattcaag gtttatagct gacttcatcc 
7681 tattattatg aaactatatt catctgtgtc tcagctatag ttagttaatt aattacccat 
7741 ctacggtttc aacttgatct gaattttagc ggaccatgtt gtcatgtaat atatttggat 
7801 tcaattttgt tataggtatt gtatcttatt catatgtaac tcttttgtta gagcctttac 
7861 aaaaaatgtg agtagtgata ataccgtttg ttttggtttc ttaattgaat tttgttttat 
7921 gagtaggagc gtttgcggca atggcattat tgggaagaat ggatcaaatg ctatctccga 
7981 aaggcatttc aatgtcagtt gcaccacttg gcgcagtctc cgccattctt ttcatcaccc 
8041 cttctgctcc tgctgctcgg gtaaatcttt agttaaccgt ttttccatat aatagcggtc 
8101 taattatatt tgcggttaaa cgcaaacgct tcattgtctt ttctgtgaga caaaaaatgc 
8161 aaataccaaa agtgagttgt taggatttgg atggtgtgta acaaacatag aggaattgaa 
8221 taatcaaaag tagaaagtag tggttagagg agacattttc ccactaagtt ctatatccat 
8281 aagctagttg aagattttct tctaattttg ttcttgtgct tacacttttc tatggaataa 
8341 atctagaggt ccactatttt atcgttgatt gatactttca tatatttgga taattagtca 
8401 caacctattt cagccatctt ctcatgttta gattggaaag agatgccatc acatcaagtt 
8461 aaaatagaaa cttgaagtac tagtaattgg taatttgtca tcgtatcagt tatttaactg 
8521 attaattgag gagtgtgttt tgtgtttctt atattttcag aaatacaata tatttttggc 
8581 tcaaataggt tgtgctgcga ttggggtggt agctttctcc gtcttcggcc caggctggct 
8641 cgcccggagt gtcgccctcg ccgcttccat cgcttttatg gtcattactc gtgccaatca 
8701 ccctcctggt aaatatttac ttctttaaat ttttaccgaa atcagaaatt gttttcttga 
8761 ttcaaagttt ttgaactctt tttcataaaa tgatataatt tcacatgttc gatttttgac 
8821 attgttatta taaaaaggaa aaatgatgca aatgaatatt ttttttttaa aaacatctga 
8881 cttagtgatt tttagcccat attattttaa ggaaagattt gaatcaaacc aaaaagccca 
8941 aaaagaaacc atttattcac ccatgatctg aaaaatgtaa taaataatct ggcccccgcg 
9001 actttaggta taccttcata aataacctga aacttttggt tggagcagaa acgtcccctt 
9061 tatatatact cttcacaatt ttctcagtct ctttaattaa gaaagaaagt caaatgcgat 
9121 tttattatta ttatttgctt ctcgtcaatt aatttacata ttttgagagt tgatattgat 
9181 tattatctat aattcatctg ataaaattac agcggcgagc ttaccactaa tgttcataga 
9241 tggagcaaag ttccatcact tgaatttctg gtacgcattg ttcccaggtg cagctgcttg 
9301 tgtcatcctc tgccttctcg taagttttgt aattctcaaa aacaataaaa tcaagataat 
9361 gtttaatggc gaatattttg gttataagat ttaacgtgat aattaagtac taatctgatt 
9421 caaattgatt tcttggcagc aatcgatcgt atgttacttg aaggaaaaca tgaaattttg 
9481 atgaatcacc aagcgacatg tacgatcgaa ttaatgatat atataataca tacatatcga 
9541 tggaaatctt gtgaaaatat ttgattcata tgtatacact tgatgaacgt atgtaaatga 
9601 ctaaataatt attaagttca ttcaatatta tcgtggtctt ctccgattcc ttattatcat 
9661 tttcctaatt cttacataat taacagttta acacctcata caaaggatta tacgagttaa 
9721 ttattttcgc tccataaatt tccaaaatta cgtaacattg tgtctttgtg atatgcctgt 
9781 aacaaaaata tatgtatcaa ttgtgtttta aagatggact gtttggcaaa ttgtttggac 
9841 ggctgtcgtg gtgagcttga atttcctaat aagggtatac gaaaacctaa tttgttcagg 
9901 aaaatagaga taatacttat tttattttga taaagaaaca tactacttga cgaaaaaacg 
9961 aaaacaaaag aaacatatac tacttatttc attttcattt gtttttgtat tcaacaaagt 
10021 acgcaattga attcacattc accgtacgta tgagaaaact tagtctacga tatttttctg 
10081 aatttatgtg aagaaaaaag ctaaaaagaa aatcaaaata ttttatcaac atcttactgc 
10141 taacttattt atgactaatc accttaataa aaacctggta aattatgcat aaccctttta 
10201 acctgattcg gttctactac tgttaaaaaa ttcagattcc ggttgataga tgtaaatatg 
10261 ttttagtctt tagcttcaaa tctttaagac ccaatgaaag aaaatggagt tggtggaaaa 
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10321 ttgaaatgcg aaagctgact ccatccatat atattcttaa atatttcagt gtcacctttc 
10381 tagtatttct ttttatatta aatggatcca atttaacgtc tagactctag atgatagaat 
10441 tcaataggtt aaaacaaagg tggggccttt cgtaaaatgg aggaagaact aggccaccac 
10501 ccaaattaga tgattgtaga agatggttac tagtattaca ttatcgtacc gattgataaa 
10561 ttttgctgct gacaaatttt atcatccaca aaaagcgttt tataaagaat ggagtgtggt 
10621 ttgatccaaa aaaaaaagaa gagagaatgg agtgtggttg ttgcagtggt ggtggtggcc 
10681 caaaatgaca cacccaatct catgggggaa tcatttacca atgcataaaa accttgtctt 
10741 atatgcacat atcaataatg catgaataac ccggttttga ttggtttgtc tccgacaggt 
10801 taaaccggtt ttgattgatt taaatttgtt accaagctct aatccgaaaa attgaaaaca 
10861 acattccttt tggttatatt tcttatcgat tcggttcgta aacacacatt actcatagaa 
10921 agttgccaat gatgcggtgc ataaatagtt aggttaaaat tactggcgcg tgacaatgaa 
10981 acaagaatat cgttatcaca agagttaaat gtagtagaca acttgcatat gaaatattca 
11041 tatcaattgt tctttcagta tttataataa taaagacaga tttctatttt gagtatgaac 
11101 caataagatt tgagaaatgg gttgggtcgt tctcaccgcc tcttttacaa cacgatcatt 
11161 cactatcaaa ccgattaaag cattaaccgg ttttacattt cgaattctcc aattactaac 
11221 aaaaaaattc aattttcgaa gatatacgac gatattccac aagatattct cgctcgtgaa 
11281 agaccaacaa aaggatacac tgtgggtcta aaaactggtt tagcaattga atttacatat 
11341 aaaccagaat aaccgcctta aattgtgtgg accgtggtat ttatctggtt agttgactca 
11401 atttcatgaa atattaattt catcatagac gatccccata atttcgttac taatgtaatg 
11461 tgggactatg caagattaaa ggtcagttta aagaaacctc tcgctatttt cgtcttaaac 
11521 taacgatgat acaaaaaaat gaagaaccaa tgtgtgaaga tattttttga cgaaataaaa 
11581 aaagattatg tgttacaaga tcatttggtt ttagtatttt acacagttgc taaccaaaag 
11641 cgcattttcc aattccatgg tgccacactg ccacttagca aacgcatgtc cgttagactc 
11701 ttgattatgg tttatttacg tggacaacat tataaaatga atgactttaa tttcttgttt 
11761 ttaagaaatt tgaacttcta attcaaaccc aatcggttga tttatatata ccatctacta 
11821 gattcatctc catttatact ctggaatatt ctaacatagt tgattgatta tgagaatctt 
11881 ttatccagtt tacgttatag aaatttagta aaccaaaagt agcaaaaatt tgggtaagtt 
11941 aaacttctag gatatgtagt tatgcacggt gccttgttaa cgaggaaaga aacagaggac 
12001 atacaaaaaa gagtcaacat caaagacagt aacaatgttg tacttttagt ctctagagtt 
12061 ttcgcttgtt tgtaataacc acacaccaaa ttttttccct cacgtccact ctctctcccc 
12121 tctctataaa tgtccacaaa ctatactgcc attaatcata tacttcactt tcattctcca 
12181 aacagctgtt tcttgatgat catgtctctg gagtttgaac aaatggtgag ttttaactct 
12241 ttcgtccaat ttttttaaat ccagctaaaa gttcagacta gtataagcta agagttcgaa 
12301 atgattattg ataatttttt gacaattttt gtgtgtgtaa atatatgtag gatgaagcaa 
12361 acaggttaag cgcgtggaat ggttacgtag actggcgaag tagacctgcg ttgcgtggcc 
12421 gccatggcgg tatgcttgct gcctcgttcg tcttgggtga gtcattctta caaatcaaga 
12481 atatagttgt atacaaatta ctcttttttt tttcttttta catgatatgc tttaccatat 
12541 caaatgacag tttcaactta atataattgt taagaatctc acgccaaaaa gttgatattc 
12601 actcaaaata tgatttatta aaacttaact ggagtatata ttaattgata tgatgtatat 
12661 tgtacgtttt tagttgtgga agtgttggag aaccttgcgt ttttagcaaa cgcgagcaac 
12721 ctagtgctgt atttgtcaac aaagatggga ttttcgccgt ccggagccgc aaatgccgta 
12781 accgctttta tgggaacggc atttttcttg gcccttctcg gagggttttt ggcagacgcc 
12841 ttcttcacta ctttccatat ctatttagtc agcgccgcca tagaattctt ggtaagcaat 
12901 ttagttaatg actatatatt tttaaaaatc agtatataag gtgaggttaa tttaaacctt 
12961 tttaagaaga agaaaaatac cctgcctaaa accaggtcat tggaaataga cttcagacgc 
13021 acgaggattt tctcaaaaat ttctcaaaaa atattgaatg ttgatagaaa aaacacaaaa 
13081 attccttcca tttttagcat tatatttgtt tcaatatgta tataaataaa tgaaaactct 
13141 atcttttcct cttttttttt tcttcttcaa actgtgtaac agactaacag gtgtattcac 
13201 acaaaacagt cgtatttttt tttaatatac atcaaatact gatataaaaa tttacataga 
13261 agctctagta tgaatatcta accttttaat taaaccgcac tattttgttg aacacacagg 
13321 gcttgatggt actgacggtc caagcccacg agcactctac cgagccatgg tctcgtgtat 
13381 ttctatttgt gggtctatat ttagtagctc ttggtgtcgg aggaataaaa ggctcgttgc 
13441 caccgcacgg agcggaacag ttcgacgaag aaacatcgag tgggaggaga caaagatctt 
13501 tcttctttaa ctacttcata tttagcctct cgtgcggtgc cttgatagcc gtcacggtcg 
13561 tggtctggct cgaagacaac aaaggctggt cttatggctt cggtgtctcc acagccgcga 
13621 tcctgatctc ggtcccggtt ttcttggccg gttctcgcgt ttatcgcctc aaggttccta 
13681 gtggaagtcc aatcacgact ctgttcaaag tgttaaccgc tgctttatac gctaaatata 
13741 agaaaagaag aacttcaaga attgttgtaa cgtgtcacac aagaaatgat tgtgatgaca 
13801 gcgtaaccaa acaaaactgt gacggagatg atggatttct cggatctttc ctaggtgaag 
13861 ttgtgagaga gcgtgaatca ctaccacgtc cactccgttg tacggaagag caagtcaaag 
13921 atgtgaagat agtcatcaag atcctaccta ttttcatgtc taccattatg cttaactgtt 
13981 gtctagctca gctctcgacg ttttccgttc aacaagcttc cacaatgaac acaaagctcg 
14041 ggtcctttac tgtcccaccc gcggcattac cagtttttcc agtggtcttc atgatgatct 
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14101 tagctccgac ctataaccac ctcctcctcc ctctagcgag aaaatcaaca aaaaccgaaa 
14161 ccggcataac ccaccttcaa cgcatcggaa cagggctagt cctttccata gtcgcaatgg 
14221 cggtggcagc cttagtggaa acaaaacgca agcacgtcgt tgttagttgc tgctcaaaca 
14281 acaactcatc ttcttattct tcttcgccgc ttcctataac gtttctttgg gtggctattc 
14341 aatatgtgtt tctcggatca gccgatctat tcactctagc cggtatgatg gagtttttct 
14401 tcaccgaagc tccttctacc atgcgttccc ttgcaacctc gctctcatgg gcgtctcttg 
14461 cgatgggata ttactttagc tctgttctcg tctcggctgt taatttcgta acaggcttaa 
14521 accatcacaa tccatggctt ttgggggaga atctaaatca gtaccatctc gagagattct 
14581 actggctcat gtgtgtgctt agtgggatta atttcttgca ttatctcttt tgggctagtc 
14641 gttatgtgta ccggtcgaac caagggtaaa tcctaagcac atacattggt ggtatcagac 
14701 tatcaattgt aatgagtgag cttattgtag ggtaatttgt tgtctgttaa tgatccgatt 
14761 agaagaagtc aagggattag tttcttggag aataagttac tatgatgcta gattggtttt 
14821 taattttacg gctagggtta taagttgaac tagcacaaat cctatgctct tcaggaatat 
14881 gtcatttaat aaaattataa agacattatt atttttattt ttatttaata ctccatgaaa 
14941 attaattgta acgttagaaa ttaatggttg tatttgctgc gtttatcaaa taaataatag 
15001 caagtgcatc tgtaaatcac aattcacaac cgctttttta cttttaaagt tttaaccact 
15061 gcccaaaaca aatcaatctc ataagatgtt atggtggcaa gtagtccttt tttcatgtaa 
15121 cgtacgtaaa agattgacaa gttgtaattt gtaacttgta atgaagcttg gtttggataa 
15181 ctactgacta aataaaaatc aaccgagtat tcttttccga tgtatttgtg gaataaaatc 
15241 ttcgactttt atcaatcaaa actgactcaa caactcatcc cttactttta aaattctcca 
15301 aatttagacc ctataatgtt tatatttatc acagatataa cagaaaacag tttttctttt 
15361 tctttttttt gtagaaacaa ataattattc ctgaatctaa aatagaacaa taatgaaatt 
15421 tatcatattt cgtcaagagt tcctggtttt ttttaaccaa ttaaaattta tattgagtat 
15481 attgtgtaaa taacaaataa acttaagggt aacaattcga aatagtcgaa agctagggag 
15541 gtctttcttg tatataaaac cgtctctgcc cactgaaata tcaacttagc tcataagcat 
15601 atctaatcgg agctcggaga aatttcggta aaaccctaat catcatcttc tccttttgat 
15661 caatcttatc ttcacatgaa aaatctctgt tcaaagacat agctttgttc tggaattcca 
15721 aattttgggg ttgattttgt attttctggg tacgcgagat tagatcgaga tagaaaaaaa 
15781 aagagcgatc ttttctcatt aattccggtt cgacatggct agtttcagct taaatttaca 
15841 agctttgagt tcagtatttg ttcttatgct catgatcttc agaattttct caataaaaaa 
15901 tttgattttt tgttgttgtt gttgttgatg ggattaggtt gtgaagagaa gaaagatggg 
15961 gaatttgttt tgttgtgtgc aagtggatca atcaacggta gcgataaagg aaacattcgg 
16021 gaaattcgaa gatgttcttg agcctggttg ccattttctt ccatggtgtc ttggtagtca 
16081 agttgctggt tacctctctc taagggttca gcaattggac gttcgttgcg agacaaagac 
16141 taaggtttta gaatcatcta ttaacactct ctttatcaga aattatgttt tgattagttt 
16201 taatcttagt tttaatcttc tttggttttg tgtttttgca ggacaatgtg tttgttaatg 
16261 ttgttgcatc gattcagtac cgtgctttag ctaataaggc aaatgatgcg tactacaagc 
16321 tcagtaacac aaggggtcag attcaagctt atgtgtttga tggtaagtct cattgttaaa 
16381 taaacaaaaa tatgttctaa ataatgaatt gatgtgtgca aaatattgat cattcggagt 
16441 ttttgtttgt tttccagtta ttagagcgag tgtcccgaag ttgcttcttg atgatgtctt 
16501 tgagcagaag aatgatattg cgaaagctgt tgaagaggag ctcgagaagg tagaatcttt 
16561 ttgtttgttt tgttctcttt ctgcttgtgt taagttatga gtgttcaatt gtatctctgt 
16621 tacttgtgta ggcaatgtcg gcttacggtt atgagattgt gcaaactctc attgttgata 
16681 tcgagcctga tgaacatgtc aaacgggcca tgaacgaaat caacgctggt aactaacaaa 
16741 acttcccatc agttatatgt tcttgtactt gtaaatcatc gagtctgagt ttcggcttct 
16801 tgtttatagc tgcaaggatg agattggctg caaacgaaaa ggcagaggca gagaaaatcc 
16861 tacagattaa gagagctgaa ggtgaagctg agtccaagta cctctctggt cttggtatcg 
16921 cccgtcagag gcaggcgatt gtcgatggat tacgcgacag tgttttgggt ttcgctgtga 
16981 atgtccctgg gacaactgct aaagatgtga tggacatggt gctagttaca cagtactttg 
17041 acacaatgaa ggagattggt gctagctcca agtcgtctgc cgtgttcata cctcatggac 
17101 caggagcggt tcgtgatgtg gcttctcaga ttagagatgg ccttcttcaa ggctcgtccg 
17161 caaacctgtg aagtgaattc actgattatg tcctcttttc ttttgactat ggtgtgatta 
17221 tcatcttctt ctttcttttg gattatgttc gaactctttt gttttggttt tcttatttct 
17281 atttgtatag acttattggg ggtttataat tcatatagaa tattaaaacg tgtttagtac 
17341 taattattat tgtacacgaa ttatggtggt gataatcaaa cttgtgaacc ttaatttaga 
17401 agattacaag cacagactga aatatttcat gctctgttat gtcaaatgaa tagtgaaatg 
17461 acagattaat aatagtttta ttggtgtcag tttaaagaca ggctctctca aatttctgag 
17521 ttacttaaag attagtagtt tgttaagaat gttttgtttc acattcaact aattattacg 
17581 tagggtgagg aaatttcgca ggaaacttcc ttcacctgca cgaaattagt gctatttcct 
17641 ttaaaagcaa gaagacattg acaatgtcat aaattttgca gggcctttta tatatgtgat 
17701 caataattca tctcaagaag ataaaacttt cacatggtaa ctctaataat gcaataatta 
17761 atgggcataa gtaggatgct gatgtatgaa cttggcacga tgcttatttc tatacttaat 
17821 gacacatgat cctagtagct agaagaagat aattcagctt ttttggttat tagacattgc 
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17881 agagtgttat ttattgtttc cactttcatg gtggaagagt taattactat attacccctc 
17941 agttttcttc attattttca acccaatacc agtcttctca tctgcatgta tttttatcat 
18001 ctttcaaagc ttctaatgtg taatacgtca gggtccagtc ttgagttatt aaatcataaa 
18061 catgaacttt atagtccttt caatgtggta tacatcagca ttaccaatat gtattaagct 
18121 gaaacgtatt atattaaaac agtttttttt gtacaattta caaacacata gtatacaagc 
18181 aaactctgat tggtatcaaa caaaacaaaa caaagaccta taccaagata cgctgaaaat 
18241 aacattcagc agcatttgtt attgacaaat atattagtta acttattgta gtatataatt 
18301 tgtgtatttg aattagttag ttggtggtgg tgcatctact gcagcagtac taggcttagc 
18361 ttgttcagca tcatgaataa gcttcacaat ctcatctttc tttaagacca tagcttgaat 
18421 cttttcttca atcttctgaa gcttcatctt caacttctct ggatctttct tatcttcagg 
18481 gttcttctct ttcttcgctt tcttatcttt cttcttgctc ttcttctctt gatcttcccc 
18541 ttcttctcct ccaccatttt tatcgtcctc gttcttatcc ttcttatctt tatccttctt 
18601 cttctccttc ttctcagctt tctcagcctt gttgtgttcc tcttctttgt tatcatggtt 
18661 cttcactttc tcttctgttt ctcccattat tctttatgag tttgattttg tttttcttag 
18721 atagtgctta aatctagaaa actttcttac atatttcttg tagaactcag aattaccctt 
18781 ttattacaaa ggatcttcag ctaattttgg acataaaatg atcacatccg tagaaattac 
18841 ttgtataacg agaattatgg agtttcgtat gttgcttcca tattttacta tctttagaat 
18901 tttaattctg tggaatgatc aatcgtttaa gctcatccat agagccccta agtagttggt 
18961 aattgttata catatataag acgaaggttt tcacaatggt tagatcttaa gattatcact 
19021 ataactgcag cgatcaatta aacctatgta gtaaaaggac cttttggtta tacagatcag 
19081 cttggcgaag aaaatagcat ttaaattcaa aaatttataa gatttgatta tttcctccaa 
19141 ataatatcaa tattatacat gcatacacaa ataaaaattg gaagaattca cttacttatc 
19201 ctttgtaacg attctaaaaa cacattaaaa cacaaaacaa tggattattt ttattttcta 
19261 aagtttctca attttattgg tcgatgtgaa tgaagagaag tgggaactga taattctcgt 
19321 ggatcaggca aaataaattt tgattacccg gagaaaatca tacacttact tatcctttgt 
19381 aacgattcgt acatgtctct tgtcaaaaac agctttgaaa gactcacgct ctgctctaag 
19441 ctgatcctgg aaaattcctc ttacctttgc ttttccaatt gcatcagcta gtgcacgact 
19501 ctcttctgcc gatagaggat ttgatttcac gttgtatcct gatcctggac ctataattaa 
19561 ggatggcatg ttcatattcc ttgcagcacc aattgaaaac cccgcgtctc caccctatcc 
19621 acagaaataa aaaagcatgt atgatcagat aatttcagaa gataaacatg ttttcaaagt 
19681 taagagacat aatgaacaat caaagatgtg tatgcttgtt tataccttat cgccccacca 
19741 aacagatttg cctttccgct ggcgttcttg gcttgatttg ggaagagatt tggagtttcg 
19801 tctcatgctc tgagagttct ctgtttcatc ttcctctaca tttgaccatt tacttctgct 
19861 tagttctttc acttcttctg tacgggagcc agattctgca tcccatttac tctcactttt 
19921 gtaagagcct gaggtgattt caacagaaag aaagactcag ttaagcgttt tcggattgtc 
19981 ttagtaaaaa aaaagaagaa attataaaga aagcattcaa atttaccctc tgtcgcaccc 
20041 ttttcttctg actgggtact gttatcggat tttctttctg gcagtccgaa atcatcttcc 
20101 atgtccatat ccacctagag caattttatg agaaattacg aggttggatc aaataaggaa 
20161 ggtcaaaatt gaaacaatgg tcaaaacaag gaatttttta acccttgttt actccaggac 
20221 agaggtacaa aaagatattt ttctattacc tcctggattt cattctcctt caggtcatcc 
20281 caccgcgtaa aagactatca cagaaaaaga agatcatata taagatgttg taagaaatgc 
20341 aacaaaacga gcttagtgat gtttaaaatc ccaaaatacg ctgcatgaag ctcatcttaa 
20401 gatcggtttc ctttaggtca atgccaaatc gtacatgaag gcattaattt ggcgtcttta 
20461 tcaaaaagcg aggtcaatgt tggaaagaaa aagaatgaca taagaacctt gatatcaagc 
20521 tgcatgtaca atgaaggagc ttcttcccat tgttctgcca tctgctgtac ttgatctact 
20581 gtgatgccat gtacgtttct tgcagcacag ccctgtaatt ttgcacacgc ttagaaacac 
20641 caagtgaatg ttattctatt taatatgata atggtcgtag tgtgctccta tttatctagg 
20701 ctaaaaatga aaactacaaa tgagatacaa aatcaaactt atcgaagagt aaatagtatg 
20761 cagagaactc acagttgggt ccttgtatgt tgcttccaat atgtaagctt catatccaga 
20821 tctctgcaaa aagaaacagt aagtcaagga aactttcaag aacgattaag ataaaacatt 
20881 ttcaatacag gacaacagac atgtttcagt tgaactggtt ttaaatgtta caagaggtaa 
20941 caattcaagg ttcatcaatt acaacaagca tccaatcata cacagaaaag agaatgaagc 
21001 aactgttcac tgagcaaaag aagattgaat caaaatcaaa ttcaacaaaa gaggaaaagg 
21061 tgaattctcg aattcaaagt ttttttttta tatcgtatta gttttaagct ggtcaagaag 
21121 ccatctaaaa attttcaact ttcattttca cggaatcata gataaacaag aacattatta 
21181 agcacggtgg caacaacaaa aggggatgag gagtagtgca tgcactgccc aaagcagaca 
21241 ctatcactaa ttgtttataa ataataggaa aggacatatt ccagagtata ttggtcagtg 
21301 aaagcaaggt tacaaattat ttaaaagaat ggcaacctca gacgatgttt agaaagcaac 
21361 atgaagcaag cagaaaaatc aaaagcaact ttaacttgca ggtaaaatac cactataaat 
21421 agtacataca gtcatcaaca agactaatga ctcatcttat aaaagagcga attagcaata 
21481 taaaggagat aagacttata agaacttgca agttgcccca cgtcaatgtc ctctttgatg 
21541 atatatacac aaccaagaag gttttaaagg ggggaaagag aatagacata tctttgaaag 
21601 atcatattca ctaatataca ggagtgaagc aagacaataa ctaatgtaca ggggtagctt 
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21661 tggaaaaata gttttcaaga taaaattatg aagatgctga ggaaaagaag actcgtaatc 

21721 tcaaatctag ggaaatgcaa ggtcattatg aacttggacg gagcattatg ctaattcttg 

21781 tggaggttga gataactaac taaaacattg tcagaactgt caacttacta agacttcact 

21841 accgtttagt gcagatgaaa ttatctagac acttgaaaaa ccaaggttga ctaagcacta 

21901 aagacgctag tcgctagttg acttcacaaa tcattatgag tcttccatag aatccgaaaa 

21961 caacatccaa actccacaag gtaatacaga aggaagtgag gatatacctt tgctgttgcc 

22021 caaaactgag taaaatcagc tacccgcaga ttgcggtcat ccactaagat gagtgacata 

22081 taccagcaag aaacggtcaa ttccagaaaa caaactgcat ccgtggttag agaaaatgaa 

22141 agtagtgctt gaacactgca ccacctagtt cctagctaaa ctagttgaat agaatctcta 

22201 aacaaagatc ttacatgttg caatatatac tactccctat accttgagca gataagaggg 

22261 ctgctggaag gatatcaagt tctttaaact aagaaactag agaaaccata tcaggtgaaa 

22321 atgtttgctc aaaaagaaaa gtagtagcaa tcatgtcaac atcaagaaac caaaagagat 

22381 aatgtcatta gatcacagat agcaaggaaa taaaatttca atgctgttct ctatgtccta 

22441 cattctaata ttatgagaaa atcattaccg attacaaagc tgaaagcccc atcttcaagt 

22501 gtcctcttaa aagctttcaa catgcttgaa cgatacgcct gagaattcaa gagtggcaag 

22561 aaacttaaca aaataaattt atcgctgtgg tttattacat tcatctttca tttatctcaa 

22621 catatacgtt gaaaatatac ctcttccatc tcaggttcgt agcagtattc catgaccgtc 

22681 ttcacaatag gtcttttgct tctaccagag cttaaagaag ttgaatcact ctcctcaacc 

22741 ttttacattg acaaaacaac acaattttag agtcctttgc tggtccaaag taaagaaacc 

22801 attcttttag aaacgtctaa agaactatga ggattaatta accttctcaa cttcagtcat 

22861 gaagtaatca tccatagaat ggattcgtgg agcactacca ccattttcta cctcgacgtc 

22921 acgcaacaac ttggctaaat aactcttccc actacctgaa catatataca aatggagtta 

22981 ttcaaatgca aaaacaagtg gaggttatat tgtttcctgc aagaggctac gctaagaact 

23041 gaaatcatgt aacaagtcga cacaaaaatc aaagagaagg ctaggaaaag aacctggtag 

23101 ccctcgaaga ataattacaa agtgatctgg acgagtagat cgatgaggtg gcttcagcaa 

23161 atgagacaca tcaatcactt tagaccgagt tggtgctagt tgtgcagaag atggctacca 

23221 aacaataaga gatttatcag tacagcaaaa caagatattt cgagaaaaga aggaagccac 

23281 gaaagcaaca ttacagaagc attaggcatc tgaggatatg atgatgacgg agggatcgtt 

23341 ggtgacgaat tagtagtgac aggaaacaag gaagaaggat gagatgaagg caaaggcggt 

23401 ggtggagaaa ccggaagagg aggctgacca ttagaaccgc tgaaatagcc accgtacgga 

23461 ggcggatgat gaggcggagg aggaggaaga ggagctacac cattaaattg acctccattc 

23521 ctaaattcac tcccatactg atgattcatc tctatattgg acggcgcagc taaaccataa 

23581 ccatgatcgc gaaccatctt caaccttcgt tcattttccc aagagatccg aggactcgga 

23641 ctctcagaaa caccgtaacc cggagaacca cctgcgatcg tatcaatccg agctctctta 

23701 tagctccgat cagcttccct atcaacatca acggcaactg gtcgccattg atttccgtgg 

23761 tgaggttgcc acggaggata gtgattttgc ggtggtcgaa ccggtggtcc ggtgaaggaa 

23821 tcgaatccag gacgaggtga attgaggtga ggaggaggag gaaagttggg gttgtaagcg 

23881 aaagaagatg gaggaggata cggtgggcaa aaagggaagt gaggcactgt acaaatcggg 

23941 catatgtttg gctgtgttgg tgctggacgc cattgttgtt gatgattatg attatgatga 

24001 tgatgatagt tctggtaatt attatccatt gttgatgatt taatagcttg taaatattgc 

24061 aagagttttc agatgaaccc taaaatctaa attagggttt atgtgatgaa attgatgaac 

24121 agaagaagaa aaactaatgt ttctgagaga agctgaaaac ttcgaactgt gcttgagttt 

24181 gatctgaata atttaccact atgaaacatg caactaatta tggcggaggc ccatttatac 

24241 agtcccataa tgtgagccaa aggcccaact aaaagttgaa ggatatttag acttctattc 

24301 ttaagggccg ataatgtgag ccaaaggccc aactaaaagt tgaaggacat ttagacttcc 

24361 attctaaagt cagaagaaca aaaaaatagt ggtcaccaaa gcactatgtt gtatattttt 

24421 cttttttcac tatgttgtat atatgttgac aaaaatatac tttttataag aattatttaa 

24481 aataatttac ataggataac atattaacac atgcttcctt tatgcgtgtt aacactgatt 

24541 aacatgttaa aatttgagct gacacaacaa caatattaac acggtaaatg aacatcagta 

24601 catggaatta acggagaatt cttttgttta atccttacca cattttcgta acctattacg 

24661 tacgtcattt ttgtgacatc attaacgttt gaatattcaa tatacagaag aaaataacca 

24721 aatggataag ttttattacg tcgtgatgtg attgtctgat taaacgtgac atcaaagaag 

24781 ataattaaac aatttttcat ggtatactct ctttataaat aaaaatacca agaccgatac 

24841 cgatttattt gaaaaagtgg agagacttat cttcttttat tattctcaac aagtggttaa 

24901 gtttaaacgt tggtggttta tttaatttca tttgacgtcg ttagtggttt atgttcatta 

24961 cgctccttgt tagaatcatg ataattaagt tagattttgg ctcctgaata aataacaatt 

25021 aatgccccac taatgtaatc atttcaattt gtttcttctc cgtcaatgaa gaaaatacaa 

25081 agactttata tttcccatat aaatattccc cgggacccaa atttcgaagc gtacaatctt 

25141 ctctctcaaa aacgtttcag tttcagaaaa cagagcaaga agaaacaact ttctctcaaa 

25201 tgcagacgag tcggttactc tccttctcct ctaactctcc gagttttggc agcttctcct 

25261 ccgccgttga cctcgctgca atcgccgctc gagtcgtcga agaattcaga gatcacgacc 

25321 aaacacaatc cgattcttct ccccaccgcg acgacgataa tgattccgac ttcgctttcg 

25381 actgtccaag caacacgtgt tctcagcctc tcgctaccgc cgacgagatt ttctgtaacg 
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25441 qtcagatccg tccgttgaat ccgtacggtg gaaatgctcc ggtggaatct caaccgacga 
25501 gtaagattac tactcttcct cctcgtcgtc gtagaccggc gttgaggaaa ctgatgagcg 
25561 aggatcgaga tccggcttcg aattcttcgt cggaagctga agaggatctt actggtgttc 
25621 ctccggagac gtactgtgta tggaaaccta aacaatcgaa ttccggagat gatgatcttc 
25681 aaagactttc gtcttctccg tcacacagca aaatcaaaag ccattcagct gggttttcga 
25741 aacgttggaa gctccggaat cttctgtacg ttagaagcag tagtgaagga aacgataagc 
25801 tcgtctttcc ggcgccggtt aagaagaacg acgagacggt ctccgatcaa agagaagaag 
25861 aggaaccgcc gtcaaaggtg gacggagagg aagaaggaag ggaaagggaa gagacaaaac 
25921 gacagacgta tgtgccgtat agaaaggata tgattggaat attgaaaaat gtgaatgggc 
25981 taagtcgtca tttacgtcct ttttgatggt gacgtggctc tcagaagacg cggactttgg 
26041 gtgggcttcg gtttctttct ttttcctact ttttttcttt tcctttttta cttttattta 
26101 gtttccgaga aaatcttgag tgttggcgag aaagtaaata atttattttc gaatattttt 
26161 aatgtctcgg tttataaaat agataatgta taagttttgg ttatttgatt attggaatgg 
26221 aggagattac tggttttatt cggtttattg taataaactt gttcaaattt tattcttcct 
26281 catcataatg ttgaattgtt tcacctaaca atatgatttg gcaaattcaa gtgtacacac 
26341 gatatatcaa ttatgtgtct acttattaaa gtttatttta ggttacttag atgtgtgtgt 
26401 gtgtgtataa taaattctaa atttggataa gggttgtatg tttctttgtt ttagacacaa 
26461 gaaagtgttg tggtctttta acgtgttata cattaacgtg tggagtcttg tatacctttt 
26521 tatatatata gatggatttg ttaatttggg tttataagtt ttaggtggat attgtaggaa 
26581 tgtttggttt gccttgagat ctacttgctc gaattttcca taaagcgata tgtgttcaca 
26641 ctactgattg agagactcga gtcatcataa tataaagtgt attcaatcag attatattag 
26701 tttaattgta gtcgtcgatt cattgatctt caaactaaac ttcagatttg gtgtcttgtt 
26761 atatttaaaa tatgttcagt ggaatccgca acaaatttaa atgaactggt ttagaaaact 
26821 agagatctat gtcttagaat gggtgtgatc atttcattag tgattactca ttagtaattc 
26881 ttgccgtttt tattgtgacc aatcgataaa acatcaaact aaaatacgac tagaacaaaa 
26941 tggtccaata tttttaagga actgttttat atctttcaac tattctgtaa tggtttatcg 
27001 atatatatca aaccaatata ttttattatc aagtttcatt acataatgtc tcatactaaa 
27061 ccaacaaaaa taaacgtcag tatatttagc atatatttac tttgtcagta taccaaccct 
27121 cattgcttaa tatataatgg aaatcaatct gaagtataac ctacaagttg tacgtgtcta 
27181 atagtaaacg aagtaccacc ttagataatc tgatatcaca cataatagta attaataagg 
27241 ttaaattatg aaaagaatga cttgcaagtt acgatttatg ataacttaaa gaagcttttt 
27301 atcataaacc gaccaattga tttcctggta catttatatt aaaacatcat tattgcaaaa 
27361 taatgagtcg acaaatcaaa acttctattg ttccaaatcg cttttgccaa acaaattatt 
27421 aatctaatgt gaaggtgttt tcctatgcta tgactaataa tttagttaaa attattccta 
27481 atgattttag cggtggcagt aggttaaaaa gagtgcattt atatcttctt ctttttttgg 
27541 taaggagagt gcatttatat ctttatccct acgattcgta actaaatcct ttaaaaaaga 
27601 aaaaaaaaac taattgtttt taattcaagt tttattgccg gtattagaaa cagaaaatat 
27661 ttatttcttg attgtttcaa ataatggaaa ccaaaaaaaa aggaaagaga aattagtaat 
27721 caaaaagtaa atttgaaaga aaaaaaaggg aaatcaccat caattaagta aacccatcgc 
27781 cagagcaaca aaaaccatta tcgccctcgt agcttcttca gtttctcgag tcatctctaa 
27841 gatacgacgt ttcaagtctc tcaacgatgg aatgtaataa ggaagaagct aaaagagcaa 
27901 tgactagtca ttgcagagag aaaactttct gagaacgatt acattggtca ttggtgcaaa 
27961 gaaattcatt aacaaggctc agaatttgta tccaacgctc gatggtttga aacaaccttt 
28021 gatgatgatc aatgtttata tctctgcatc aaacaaagaa gaaggagaat ctgactggta 
28081 tggaatcctt ggtgttgatc ctttagctga tgatgaaaca gtgaagaaac attacaagac 
28141 cttagctctg ttgcttcacc cggacaagaa caggtttaat ggtgcggaag gtgcgtttaa 
28201 gctggtttta gatgcttggt ctctactatc tgataaagct aagagaattg cgttgatcaa 
28261 aagagaaaac caaaacaaga aaagagcgaa ccatctgctt cgtgtaataa gcctgcagag 
28321 cctgcttctt cttcttcgtc gaaaccggtg gacatgacct tttcgacagt gagcatgacc 
28381 ttttcgacag tatgcaataa atgcacaacg agatgttgtc atttttcgac gcagaatcat 
28441 cttaacaaga cctttccttg tccaaactgt ggtcagaatt cggctatgac caatatatca 
28501 tcgacagagg tgatcaatgg gaggacattc atcagagtct ctgtttctcc gcaacaagaa 
28561 gaaccatcga gggccaattc tcaagcaact agcagacgta gcacacgtca tgatgatgca 
28621 aactctactg agagtttttt caagaaacca atgccgacaa caggagatgc aaactctact 
28681 catgaagctc agaggctttt caagaaccca atgacgacaa caggagatgc gaactctact 
28741 catgaagctc agaggctttt caagaaccct tagatgaatg taattaatca tataatgtga 
28801 aacaattaag ctcggtttta ttggtaaaaa tggtttcaaa ttatcagttt ggcttgttcg 
28861 gatcacagat aaattagcta cacaatccat aatccttgcc aaaaacgcta ttaagtagta 
28921 ccccattctc tacactaatc ttctttcaac atttcctcag aagcttcctt atgttcttcc 
28981 aacaaccaat tcttcatgca tgaactggcc tagcaccaga agaaagctgc acattcgcgg 
29041 catattcacg tgcccacaag tcatagtgaa caatctcttc aagagacggt gatgttacca 
29101 actcgtttcg atgtttatcg catgttaatt ccacaacctt gaagatatcc aaatagctta 
29161 tcctgtaaac aaaagtgaga atataaacaa ttgtgattcg tatcaagaac ttcattgaga 
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29221 tgctcaaaac tgaaaaataa ttcttacttt tcatcaatga acatttcaac agctttctca 
29281 ttggcggcgc tgagaactcc agtcattgtg cctccagctc gtccagcagc ataagcaaga 
29341 tccatggatg ggtatttcac attgtctggt ttcttgaaag tcaatgaacc gagtctgcca 
29401 aaatccacaa ttgtaaacaa cttttggttt taggtgctga atgctgatag ataaggcagt 
29461 ggtcctaacc cagtttaact gatccacacc aaaacagtag caaaataacc aattgcaaaa 
29521 ccaaaccgaa gaccgattcg gtttcatttt ttatcttatc taaacaacct aaaaccaaac 
29581 tgaaaacaag attggggaac ttttcttggt gataattaaa attttcaact aagcttagct 
29641 tcacacttga taaacagaga gtatataaat gtggttagct tacttgcaaa ggtcaagtct 
29701 tggccaagtt acttcagaac aaggaactct atcgggccat gacatggtgt agagaatcgg 
29761 taaacgcata tcaggccaac ccaattgagc aagcacagat gaatcctgtg gaacaaaaca 
29821 aatacatgtt atacagttat ttttttaaaa ccggaaaaat aataatttag ttagtaatgt 
29881 ttcagcaaga cctgtgtttc aatcatggaa tgtatgatac tttgcggatg aatgacaatc 
29941 tctatatcgt catactcagc tccaaacaaa taatgcgctt caatgacctc aagaccctgt 
30001 ttcaaaaaat caagaactca tctaccttga tcaaaggtat tttcaaaatc agagtttaac 
30061 cttaggagaa aataatctta accttgttga aaagcgtagc agagtccaca gtgattttct 
30121 ttcccatgtt ccagtttgga tgcttcaacg catccgctac tttaacttcc tttagctttt 
30181 cgacaggcca atcccttttt caaaatccag tgaaaagttt ccattaacca aacgagaatt 
30241 gagaagaaaa aaagtctatg cagagagaga agaatatcga aacaaaccta aaagctccac 
30301 cagatgcagt caagattatc ttgcgcagag cgccttcagg caaaccttga atacactaga 
30361 gaacataaaa gaagattttt cactcaaatt gccagaggtt gaacttgcat taagaccaac 
30421 gctgaactca atatgaaagt tgaggtactt aattctatgt gatttgtgat acctgaaata 
30481 tggcagaatg ttctgaatct gccggaagaa tctttacatt atgtttgttg gcaagcggaa 
30541 gcacgaaagg accacctgcg attaatgtct ctttgtttgc aagagcaatg tcctttcctg 
30601 cttcaattgc agcaaccgta ggctgcagta aaaataagca acaagcttta tcatctgcaa 
30661 ctttcttttt tcatatcctc ttaataaggt ttaataacaa aaaattagag tatatacctt 
30721 tagtcccgca caacctacta ttccggtaac aacggttaca gcttcaggat gtcgggcaac 
30781 ctgttgatga acataataag taaaaaccta tctacactac aatcaaaact aacaaatgaa 
30841 ctaacctcaa tcactccttg ctctcctgga ataatctcga gtttatagtc caaatcagct 
30901 aaagcctctt taagctcatt aatcagtgac tcgtttctaa cagcaaccaa tgcaggctta 
30961 aatctcctta cctgccacca ttcaaaatag aatcacagaa ccatactata gagatttctt 
31021 gagattgcag aagcaaaagc ctaaaccaga acctgatttc tctggtttga tctgatacat 
31081 aacgagttaa tactatcttg cttatgatac taccactgaa ctgagaatta aactgaattc 
31141 caagtggtct gaatgacaaa ttggagagac tcaatactaa tttttttaca aatgaagcca 
31201 acttacctga tcagcaagta gagtaacatt cgaaccagca gctagagcca caactctgaa 
31261 tttgtcagga ttctcagcca caatatccaa tgtctgcaaa atggaagttc ttgtcgataa 
31321 aaatgatgca acaataactc agtaagaaaa aaatatcatt cttctatgag tctagtcatt 
31381 cataagacaa acttaaagtc tggtcatact caagaactgc acaataatgc cttaatcgaa 
31441 ataaaacctg agtgccaata gaaccagtag atccaacgat agagatgggt tttggtccat 
31501 cccaagattg acgaggcgcc tcagggacag ctctcccagg ccatgctgga ggaggttgtt 
31561 gttgctgctg cactttcact gaacacttaa caccttttcc aaaacctctc ccttgattcc 
31621 tcctcctcaa actaaaccca cctgtgaaac actccaaaga tgtaaaattt aaaactctac 
31681 gacctaaagc aaaccaaaaa aaatcgaatt gaagaaataa cagattacct agatagagaa 
31741 attcacaaga gcctaagaca actaatgaaa gtttgcaact ttaatcgaaa agagagttga 
31801 ccaaggagga ggaaagaaga gaggaagaag aagaaacctg agagtttagg gattggattg 
31861 aacctggagg tatccaagaa agaaatagct ttggattcag ctggagatag tgagtttaat 
31921 gtcatcatca gagtctttta aaaatcgaat attttccaga gaaccgcact actactcttg 
31981 attatcagag aagacgaatc agataaacag tgtgagagag agagatgatg ataagaaagg 
32041 aatctggatt tgaatggtac ccaacagatt tttgtcattt tttaaagatt tcgctgagca 
32101 tttagtaaca aggacctttt tattaaggta acgacaactt gtaagtggta aataatccag 
32161 tcttactatg ttcccatttt ctatttgatt tctttagagt attaaacagc agaatctgta 
32221 tcatcaatta tatagtttgt caaatataat tattattaga aatatgcatt acaagggatt 
32281 aatggttaag gatttctctc ttacaaaata aaaaagaaaa agtttatggt attcgttcgt 
32341 attatgaatt tttgatatga atatcttaaa ttgaatatgt tttgactaac atgttgtatg 
32401 ctgtcttttt caaaaataaa acatgttaca tgtttttttt ttcttcttct cttttttttt 
32461 tttttttata aagtacatgt tatatgctgt aacaattata atccaaatgt caaacttagt 
32521 ttagatcttt gacaagtata taatatactt ttctttttaa aaattatgta ttgaatattt 
32581 ttcactatca ttcttttttt tttgtcaaca tttttcacta tcattcttat ttctttgata 
32641 tgttcctcaa tgttcaattt gtaaatttaa atttcaaaag ccatgtaact ttaaccaact 
32701 tgaatttttt acgtatataa ttctctatat ctctaattag agtcatgtta ggttcgattg 
32761 tttaaataaa attagtcttc ttgtagacta ttagatcatc cgttcaaaaa gattattgtt 
32821 gtttgaatgg tgctctcttt tctttcttcg gaaaggaata aaatttatcc cataaaaaga 
32881 aaagaaaaag aaaaaagata atttacttta tttaagtgtg attaagctgt tatgattgac 
32941 tatcacatta catagtgttt tcgtggggat acagagatca atagataaat gataatggta 
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33001 agataatggt atgttggtat tggtagatga gtcagtaaat catttactac tgctaatgga 
33061 tcatctgagg acaagtgttg tacgttaagt gacacatggc aaaacagtga aagagacgtt 
33121 aaacaagtgt tacttgctgc atccactcaa attccatccc aagtcatgca tgcaactttt 
33181 tctttaaaca tcggaaatcg gagcctgaat taatgcgtta actaatggaa acaaaaacca 
33241 taattacggt gtagccatct ctccaattcc gattccattt caagttaacc ttatcgatat 
33301 ggaggatagc aactctcacc cgcaaaatca aacatcaaaa agaaaaagct ctcacccgca 
33361 aaagaagcaa cgtatggaga atgaaacacg atcggctaag ttgttggatc ttgatgttct 
33421 tgactgtccg gtttgcttcg agccgctcac tattcctacc tttcaggtta tgttttgaac 
33481 ttgcatgcat tttattttgt ttcatgtgac attttgattt cgcttttgtt aatttatttt 
33541 attgaatacg gctttgattg tatctcgttt ggtatattat gcgtttcagt gtgatgatgg 
33601 acatatagtt tgcaattttt gctttgccaa agtgagtaac aagtgccctg gtcctgggtg 
33661 tgatttaccc attggtaata agcgatgctt cgcaatggag agggttctcg aatcagcctt 
33721 tgttccatgt caaaatactg agtttggctg cacaaaaagt gtctcttatg aaaaagtgtc 
33781 aagtcacgaa aaggaatgca actactctca atgctcttgc cctaacctcg aatgcaatta 
33841 cactggctca tataacatca tctacggtca ctttatgcgt cgccatcttt acaatagtac 
33901 gatcgtttcc tccaaatggg gatattccac tgttgatgtt ctaataaaca tcaaagaaaa 
33961 ggtttcagtt ctctgggaat ctcgtcagaa acttttgttt gtagttcagt gtttcaagga 
34021 gcgacatggt gtttatgtta ctgttagacg catcgcacca cctgcttcag aattcaagaa 
34081 gttctcgtat cgtctttcgt atagtatcga cggacataat gttacttacg aatcaccaga 
34141 agtaaagagg cttcttgaag tgaattctca aatccctgat gacagtttca tgtttgtccc 
34201 taactgttta ctgcatggtg aaatgttgga gttgaagctt ggcatcaaga agttgaaaca 
34261 aacgtaacta gatctagttt ggtttggggt tacgaggcgt tctgttttgt tgtgtttgtt 
34321 ttaattctct gtttaagaac ctttgtactt ttgtagtagc ccactcttga atttattgat 
34381 gttgttgttt tgagttagtt gtataatcca aaagctttct ggtttggttc ccggttcggt 
34441 tttgtacata gtaggatttt taataaagcc tgctaatgag gttcagcaag ttaccattgc 
34501 tcaggaaact gttatggagg atcctccaac gtctctgttt aagaattcag taccaattcg 
34561 agaggatcaa attcagaacg ctatcacaaa ttccattcgc taatcttaga attgggcata 
34621 aattctggaa taatgggctc atttggtatt agcgtccata cacattgtag gcccaataaa 
34681 ataatagacc aagaaaaaac taaaaaccgg acaacgccgt tatctcttct tcgtgtgacc 
34741 accacacata catacatacc actcaccgta ccaaaaagat tagaccaaca aaaaaaaaaa 
34801 aaaaaggacc agctcagatg agtctggagt ttccaagttt aaaacctctc tacctcgatt 
34861 tgagcaaatc ctgatttact ctcatcctca tcatctctca tcatcgagat tcatagtctc 
34921 ttttgccgct tggattcttc caaggttagt gagctgctat ggcaactcat cagcaaacgc 
34981 aacctccttc cgattttccc gctcttgccg atgaaaattc ccagattcca ggttcaattt 
35041 acaccttcta atcattattt cttaattttt ctttggtgga ttccatgaac agattctcag 
35101 tatttcgcct ggtgatgaac tactgcgatt gcataggatt tttattgaac tattattaat 
35161 gatgaatgtt caattacacc aataccaaat tttaaaccta gaaaagattg atccttatga 
35221 agttatgatc tatatttatt tgatgatata gagtaataca tagtaggatt tctactaatg 
35281 ttattattga tgaatgtgtt tgttacagag gctactaagc ctgctaatga ggttcagcaa 
35341 gctaccatag ctcaggatcc tccaacatct gtgtttaaga attctgaacc aatacgggag 
35401 gatcaaattc agaacgctat caaattcctt tcgcacccga gggttagagg ctctcctgtt 
35461 atacatagaa gatcttttct tgagaggaaa ggtctcacta aagaagagat tgacgaagct 
35521 ttccgccgtg ttcctgtaag cttcctcctt acttcttttg tttggagtct ttttccattc 
35581 ctattgctta cctctctgtg aaaaatctta atcataggat ccaccaccaa gttcgcagac 
35641 aactgttaca acaagtcaag gtaaacagca acgacatgta tttgtttgtt tgttcctttg 
35701 attactagac tgggaggtaa ttttgtatga attgttatgt gacaagcaga tggacagcaa 
35761 gcagtgtcaa ctgttcagcc acaagctatg cagcctgtag tagctgctcc tgctccactc 
35821 attgtgactc cacaggcagc ttttctctct cggtttcgct ggtaccatgc tattcttgct 
35881 gttggagtac ttgcagcctc tggtgccggt acagctgttt ttattaaggt atcatgatcc 
35941 tgttctccat ttatatgcag tgtactgagt tttttatgtt atgaatttac tttgtacact 
36001 ggatagtttt tagggttact tggcatagtc ctctaaagac gtatttagtg ggataaaatg 
36061 gttaggccat taagaaaatg gaagcagact atataggaat tcatttcttt ggcttatcta 
36121 atcaatttca ttcctctgac actcgaacac cagaatatag ttgccaagaa ctttcatgaa 
36181 aatattatcc gtaagagttt gttagggtgt tagaaagttg ttaatccctt tctggctttt 
36241 actgattgct gctagatgtg ttttaatgct ccatgtggaa tgcaacttta tagtatgaat 
36301 ctcccttctt caaaatcaat atcttattga agtgagattt gttcttgttt cagagatctc 
36361 tcatacccag atttaaatcc tgggtccaaa gaattatgtt ggaagaagaa actgaccctc 
36421 tgaagaaagc tgatgctaaa cctagcttag ctgaagaagc tgtagctgca gccaaagctg 
36481 cttctgcggc tgcttctgat gtagccaggg ttagtcagga aatgatgata acaaagaatg 
36541 aaggtagata tatttctgca gcttatattg tagactaatt ttgtctcttt ttctgtgatc 
36601 atttctggac ttttcttgct tgttccttct tttcctctaa attaaattat atacattgct 
36661 tcctgtcaga gaggaaatat tttgaggact taacgcacct gttaggtgtc caagtacaag 
36721 aaatgaagtc cttgagcaat aatatccgta agcttgaagg taagtattaa gctttactga 
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36781 aacagagatt tggtcttggt ctggacaact cttatcggga gtcatggagg gtctagttac 
36841 cttaatattc ggttgatctt aagatccatt gttaaagctt ctcttactta ctttcagggc 
36901 aatccaacaa catcccaaag atttattcag ctgatcaaga ggtttataat ggttcggtca 
36961 ctacagcaag ggtgagttta taggttttgg tttgagtaag ctttgattca tagatttgtt 
37021 ttttttgtaa aggtgattca tagattatat aggattataa acacaaagaa aacccaaaaa 
37081 ctatgtatca taattctttt ggtaacatta ggaaccttga tatgtgatgc agaaacccta 
37141 tacaaatggc agcaatgttg attatgacac acgttcaggt tattatctct ctttttctct 
37201 gcctcaaact gcattatgtt ttgttgtttt tggttagctt attttttcta actaatggac 
37261 aatacagcac gatctgcatc tcctcctgcg gcaccagctg attcgtcggc gccccctcat 
37321 ccaaagtcat acatggatgt aatgttctga aatccctcaa gtttgctgca gaatcatgga 
37381 tttataataa atcttatcct ttgaattcct aataatcttt gtaacattta gttgattatt 
37441 ggtgatactg cagataatgt ctatgatcca gagaggagag aagccttcaa acattcgggt 
37501 aagttgaaaa ctacaatcct ttctcgcccc atttctagac taacaatata gttttgtggt 
37561 gacaaactta tggcactttc actgaaatct acaggagatt aacgacatgc cgcccaatcc 
37621 aaaccaacca ctatcagatc cacgcattgc tcccaaatca aaggtacaaa ctgaaaatgt 
37681 ccctgaatgt taatctaaaa gtacattatt tgtaaggaat cttggtcaaa tttgtggaac 
37741 tgaacttatt attaagactt cattaaactc gtattctctc ttattaccag ccatgggact 
37801 atggtcaagc gccgcaagac gagagttcca atggtcaatg gtggcaacag aaaaacccta 
37861 gatccacgga tttcggatac gagacaacaa cagcggcgcg tttcactgct aaccaaaatg 
37921 aaacaagtac aatggaacca gcagctttcc agaggcaacg atcatgggta cctccacaac 
37981 cacctccagt tgccatggca gaagcagtcg aggccattcg ccgtcctaag ccacaagcta 
38041 agatagacca agaagcagct gctagtgatg gccagtcagg tgtgagcgat gagttacaga 
38101 agatcactaa attctccgaa tctggtggtg atgggtcagg aggaattaag atcgcagaga 
38161 tacaagaaga aacagaacag caacatatca gccaggaagg gaactaaaaa caataataat 
38221 taggggttat tgatacttta tgaggtttgc ctgtaagaaa acatgcattt aggtcttggg 
38281 atttatcacc acctaccttc atttaataaa atatgtcttg ctacacaagt aaactcagtc 
38341 atttgatgat tacttgtctt attttaatat tttgaaactt gtatcacaca ttaccattct 
38401 aagctataag agagactgta catagatata gagtaacatt tggtttaagg gaaggcaaca 
38461 caactaggag gaagcatgag tgaagagcct gtaagaagaa atcaacgcgc tgaccgcgaa 
38521 cgctccaaac gctaaaaagg aaaccgcgat ggaagcggtt gccatttgag taaactcatc 
38581 tttgccccaa ttagataccc aatcatcaac tcgagtcgca gcacatgaag aagccgacat 
38641 tagaagatat gcaagaagct acaaaaaagc tcatcagaat tcatcaaaaa actatgtttg 
38701 attacacaaa tcgctcgact aaatgtttta aagaaagact aacttgatcc atggagaaaa 
38761 cgaataagtc atgaaatcca cagttgatca tataactctc ttttgcgatg tagcaagcag 
38821 cgtcacaagc ttcaaatgca gagtaaacga atgctataac gttcacagcc aaacaatacc 
38881 tgcaagagat ttgtgcagat gatgattttt gaataatctg attaagattt cgattctaaa 
38941 accaaaaagt tgtggtgaag aagagagaga cctgtactct ttgtagcgat cataagaatc 
39001 gccactccat ccttgagttt tatcagccgc catgattgaa aacgaaatca cacacaaaat 
39061 tacttcggta attctaaacc ctagcgccgt caaacttact aaatcgtctc ctctcgctct 
39121 gttcaccgtc gtcctcgtcg attcttctcc gtttatcgga gctccagctt ttctcgtcgt 
39181 agtttgtcca ccgtcttctc tcacccagct attgtgcacc accatagacg acggagactt 
39241 atccgaagaa gaattcatcg gaactctcgc attcctctga cgccgcggcg gcggaaactg 
39301 aggaggagga ggcggaatcg gcgagggaag aggcgaaaac tgtgtgagct tattaccagc 
39361 tacgatcgac ttcggattct cgattttgaa cggagatccc tcaggagaaa cgtaacggct 
39421 ttcaggtaaa tctccggcat ctgataacgg agaatgaaat cgaagaggag agtgaggtga 
39481 ttcgttgtaa ctctgtgctt ccgagttcga tgacgcagtc cgcttcatct tcatctattt 
39541 gattcgattt tctccggcgt cttcttcccg gaatttgatt tttttttgcc gagctttttt 
39601 gtgtgtgtgt ttgttatggt ctcagtgtgt gtgagaaagt gaaggagaaa aagaaacttt 
39661 aatttcttct tctctctttt gttttcccgg caatagaaga gaccccactt taacatttct 
39721 tcgtggagaa ttaaaacccc aaaatgatct agtgtgacgc atgtctatgt gtacctgcac 
39781 ctatatgtct ttaaaccaat gatgttgcaa cacgttagtt tataacgcaa tcagatgatt 
39841 cagtgtgacg catgttcttg tgcaccaaga tgtaatcaac taacgatttt gcatcgcgtt 
39901 aatttatgac gcaatcataa ggtgtttatg aattttttgt gcatgtgttt gtttgatttt 
39961 atttgatctt cttaccatct acaaagattc catattacta aagaagtata tcaacttact 
40021 aaatatacac ataggagaaa caattatgcg attccgtata ttttctttag tcacaaaaat 
40081 atttttgttt agaaattttg aagtagatta ctttttttta atgattctga aatctatttt 
40141 caactctttt aatgattcca tttttttttt tttttttgca tattttacaa accgaaaaca 
40201 ttagccaatt ctcgaaaata aattagcaca aaagttaaag gtagtataag aaaaacaaat 
40261 aaagaatacg ggaataatat ataaacctag acgaagctaa agtaaagcat cattgatctc 
40321 tatcaattat atttgttttc aatcttgtag ttttttgggc attccctttt gaatcaaatg 
40381 tcttctatct ttagattaag aaactgtttt tttttggaga cgaattaaaa tattttaaat 
40441 atatcaaaag catttttttg ccttttcttc tttgtttaaa actttaaagc acaaagcaac 
40501 ccacccactc ctattttctt ttctttatgt cttaccatat ttttttttct tcaaattaat 
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40561 ccatcgtcac aacactttct ttttacttct tatataaatt acttttcgat ttaggcaaat 
40621 gcaaagaaac aatcggggcc tttgtttgaa atgagtagag catataatta ttatttacca 
40681 agacttgaag gaaaagtcta agaaagtata aaagccacca atactaaaga caccaaaaaa 
40741 caaaaaaaaa cagatatcat ttcatccaag gacatgacaa agcaagcaaa agaaaccaca 
40801 atgctaatct tttggaacat aaccaaacaa ccttggtata caacggtaac attgaaaatg 
40861 cgctgcttgt atgccacaga aaactgactt atcgggagat ggtctatatt cttgtccttc 
40921 tctagcaatc cataccaatt tggagtagta gaaattttcg ctttcatcac aacacacaac 
40981 aattttcttc tcctcatcaa gaatatagaa gctcattgat ctcgataaac aaggagaaac 
41041 taaatctaat gttaagaact tgctccacga gacaaatgtg gtctcaatct caacggtcac 
41101 ccatatttcc acctttagtg tctgcctact ctgataaaac aaggaaagat gttcttctct 
41161 aacaaccgag agagcaatag tatcaacacg gcatggttga tgatgaaagt gagcacacaa 
41221 acgttgaaac ctttctgttg aaaaatcaaa actgagtagt gagtagtcgt cgttgtctcc 
41281 tttttcaatc catgacaccc aataagtatt tccacttaaa gacgcacacg catgaccatc 
41341 acattttaag taggcctgat cgggaatgat cacatcaaga ttcctccatg aattagaggt 
41401 aaactcatac atttccatcc tttccggagc caacttctcg tgtatacaca caaacctcaa 
41461 gatttgtagc tacgacacaa ttcattcttg tcgtatccga gagcaaaggc tccgatgttg 
41521 tctttatttt gcagctgtat ccatcttgtt tgcccagaaa acgggttcca aaccacaatc 
41581 atcatgttct tcttaaaagg gcatagcaat atgccatcgc agtgaaaggc ttcagataaa 
41641 tcgactggtt gattagaatg gggagatatt aggccatgcc catctttaga tatgtatatg 
41701 tttttctcaa gtctagcgag aaaggtgctc attggacata ctctatgatc aaccagcatg 
41761 agagcatgat actgtcttgc tgttttaatt atcattgtat tttttgatga atctcggatc 
41821 tttgaataaa gcttgatggt accaccgttt gcaagtagct cgtaagcttc tcagagatgc 
41881 taccggaacc ctatatagta tctcttctat caaatcctct ggcagatcgg agatcatcct 
41941 tgtttctctc gtcatcagtt agggtttaaa ctagatttag tactgtaaca aatttaagct 
42001 cttatatgat gaacaaataa gttaaagcta ttaaataagt agattcttta tacatatgag 
42061 acaaatttgt aaggcaagta tttaacatat gatctttaat tttggtaatt aatatatatc 
42121 ccgagattcc ctgtttttgt taccacctaa attttactta tcttattttt attatatttt 
42181 ccaaactgtt atatttatct tctaaaaatc tgatcaactt aagactctaa gatttgatat 
42241 ttgtatttct attagaagta gatatacttt tttaaatcat acagtattca actttctttt 
42301 ttaattcctt aactgatatc aatataagtt gatttctagt ttcatatcat tttctttttt 
42361 acttatttag gggtactaaa ttaaatccac aaactgtttt caataacagt agattttaat 
42421 atagattttt aaaatcatta atacaataac agtagatttc attagaattt ttaaaattaa 
42481 tgagtgaata acataagatt tgtaaccttt catgaatttc atgaaatcct tcctgaattt 
42541 tgtagaatct ttcctaaatt ttgtgaaatc tttcaataaa ttattttctt aaatttagaa 
42601 cgaattttat aaaatttagg aaagatttca ttaaattcaa gaagggttgc acgaaatatt 
42661 tttttgtgaa atctttaccg aattttgtag aatatttatt tttcgtaaga acaaactttt 
42721 atcaaatgaa ctagttgaag ttttttttag aaacaaaaac actacaactt aatatgagtt 
42781 tcttgaaaaa aacatttaag aaagcaatta gaaatatacg gcctattatc attatgatta 
42841 tatgtactaa cacttgcatt gaaatctaaa actaagcttc aaaattgtat ttgaataata 
42901 acaatacata gatactgagg ataaaatgtt tttagtcaca gtttggtggt ttcttacact 
42961 tatatacggc agaagcaggt tgcttataca ctggaatgct gtttgcatcc aacaatctta 
43021 cttctcctgg tccaaaatac aactccgagt gccttcgaag gtcgagtcct tggataccag 
43081 cttgtaacac cgataagttg tctgaatcag gcgaaacaat cacgattgtg tcttctgagt 
43141 attgagtctc gagaatagac atgagttgcg tcacacgcac aaatacatct gatacactct 
43201 cgttgggggt accgtcgctt ataggaggag gttttgtctt catcgatatt gagtctaatg 
43261 catacacctg cacagaagtt gaaactttca tacttcaacc cgagtttttg tttgtatgtt 
43321 ttaatgtgaa aaatgctaaa atcttacttc tgatatagat tcaagcttct tgccttcgta 
43381 agctcctaaa ccacgagcat caaggaagct atactccgga actatatagc tgcgaaaacc 
43441 aagtgaacat aaaacattca gcgtaccatc acaaagatta gattccacag ctaaaacctc 
43501 actaaagagt aagaagacta atggacgatt ttacctgcga ctaattccat tgatggcggc 
43561 gatgatttca gcagcctgat aagctctctg tgttatggaa ggccagagcc aacagtttcg 
43621 gtcacaagct cccattgctt ttaactgtaa cgcagctctc agagtctgct tcttaccttt 
43681 ctctgataat ccgctatcta ccgatgtttt ggcaaccggg tttgtgttga ttatccctaa 
43741 gctttcgtaa tctgattccc cagctctcac aaggtaataa cttgatccaa gaaaaaacaa 
43801 caaccaaaaa cacattgtgt attattagct ccattttcta agataaccag gctaaataac 
43861 tccggaaacg aatcaagaac aagaatcaaa atgttaaaag tcagagattc actcttaaca 
43921 gttcaatgtg aagaatttgg aatctcacta atctactaaa gctttacaag atcctttaaa 
43981 cttagttcca atcaaaagga cgaagatacg tatacattga tgcacatctg gttgtatgca 
44041 cagaaactca aaactagggt tttgaaaaag taaattaccg attagagagc cggagaggcg 
44101 gcatttgaaa gagaccgcgt gcgttagctg gtgcggcgat ggagacggag agtgatggtg 
44161 tggcaataca tacggagaga gttttgaaaa ggtctcggcg ggtaatatgc ggcgaggaaa 
44221 gtaaattcag aggaatttgg taggtttccg gcgacggagg aggatgtaag tgtgaggcgg 
44281 tggtgaccgc cggtgatgat gataacataa ttcaatcgtc atctcaaacg gtatctctgg 
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44341 
44401 
44461 
44521 
44581 
44641 
44701 
44761 
44821 
44881 
44941 
45001 
45061 
45121 
45181 
45241 
45301 
45361 
45421 
45481 
45541 
45601 
45661 
45721 
45781 
45841 
45901 
45961 
46021 
46081 
46141 
46201 
46261 
46321 
46381 
46441 
46501 
46561 
46621 
46681 
46741 
46801 
46861 
46921 
46981 
47041 
47101 
47161 
47221 
47281 
47341 
47401 
47461 
47521 
47581 
47641 
47701 
47761 
47821 
47881 
47941 
48001 
48061 



tcctccgtgt 
tgggttcgtt 
cggtcaggac 
taagaggaca 
atctaataaa 
agttacaatc 
cataacttaa 
taataagaac 
gatgaaatag 
tttctttatc 
taagctggat 
agataattag 
agggtttacc 
gttcatgaag 
cacaagtttc 
gaacaaaaga 
gaaagaagag 
caatgcacaa 
tgcagaagat 
tctgtacaca 
gaagtaacaa 
gctatcaaac 
atttttatca 
cgaagacaaa 
tgatgacgag 
agtttaaaac 
atatcttcac 
aaaaaagatt 
acgtttccta 
gaattaaact 
cgggcggtgt 
cagattttat 
tatgttgatg 
actgcgtttc 
tagctttttt 
tatttttggt 
ctgtgaatca 
gccatgaagc 
acattaatac 
tactattact 
aaatgttgtg 
ctgtaaccaa 
gttttactct 
ttcctttctc 
acacacaagc 
cattgtttct 
taatgggaca 
aaaatatcca 
tatgtgtttt 
gccaagagaa 
ccgagagaga 
cgagactccc 
gtatcaccct 
atatatcatt 
gggattttaa 
aaacatacca 
tcgtgtgatg 
ggtccaatga 
gaagctagga 
agctgggatg 
gatcgtattc 
gatgaattga 
agtgcagaga 



tttaaggtta 
tttaaaatcg 
caaaaaaaaa 
aatttgtttc 
cttcgattaa 
atttccaaaa 
gggttccact 
ttcacctcac 
ctgaaactat 
ttcatcgtca 
tattcctgat 
tcctttttga 
aaaatataag 
ttggctaatg 
tgttccacat 
aaaaagttga 
gcatcatacc 
gatcccaata 
caccaccgcc 
tatatatata 
actaaaacaa 
ctatgtctga 
ttcgtgttga 
gaagatggtg 
gagactgtcg 
cgtagctacg 
catcgttggt 
taatcatcat 
aacatataac 
ttatgtttga 
gggggtccgt 
caaagaacta 
atttcgattc 
ttttttgttt 
ttttttggtg 
ttctgcttta 
gcagaatctg 
cgttgactcc 
ctctgtctct 
acatcttcat 
tagagcatct 
aaactttgtt 
ctttttaggt 
atcaagctac 
ctcaggtttc 
taatgttttc 
tgaaactggg 
aaaaaacaaa 
tcttcgttca 
gaagacctca 
aaattcaaac 
tgttaagtca 
cttgatcatg 
catataccca 
gtatcaataa 
ataggaaaac 
gattgttcgg 
agcagcaatg 
gtagtggttt 
atcccgaatt 
agatgcccat 
ctttggtaaa 
tgtggattat 
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caaaaccaca attgtgaatc 
aatcagctaa accggtaact 
acctaaaaca agagagaaac 
tttccttaca gtttccaaaa 
aactaaaatt gtaacaacgt 
aaaaaaactg aaaacccatt 
tgttcatttt ttttctacat 
ttctgattct atcttaacct 
caagcctggc caagttcgat 
tcgttccagt tagttgtttt 
agcgatccaa gaccatttgg 
gatgtaggga tttgagttcc 
ggtcaaattt aagacatgca 
ataggaagaa cggcatgtat 
tataactaaa ctcattaaat 
tagtgtagta 
atgacggtga 
agcattgatc 
atgaatatta 
tcataacttc 
acatcaacca 



aaagtttata 
aattagaggt 
acgtaaacga 
ggctggacga 
tatggatctg 
ctgcacaatt 
gtgtgcttac 
agacaaacaa 
gtaaattgtg 
catttttctt 
atttatattt 
ttcttttcga 
gtttctgatt 
tggtttctag 
tgaacagaga 
ggtagagtaa 
gctcgtaccc 
ctctctctct 
tatgtataaa 
tgtatagtat 
aatagcaact 
ttactatgta 
gaaactgcaa 
agtgtgaggc 
cctttaaatg 
ctgcttagct 
tgtcataaac 
agtttaatga 
cgatctccaa 
ggtatacata 
cttgtgaggt 
actcggtcat 
gacaaagaca 
ttttcgagga 
gattttatta 
atatgatcca 
gaggagcctt 
atgtatcaaa 
ctatgagcta 
aactctgcag 
ctaccaagga 
ggaagatcat 
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tccaattttt 
gaggagcagc 
tctgctttgt 
cctcgataac 
acatatcaaa 
ctaattcact 
taaattgaat 
tttaaaggct 
gttccatgaa 
aaggaagtcc 
gcttaaactc 
ttcacatatg 
attggagcgc 
agacatgagc 
gaggacttac 
tgtttctaaa 
tataaaaata 
tgattcttgt 
tgtgatgtga 
gttctgtttt 
aaaaagaaaa 
caaacgcatg 
catgcatgag 
ctctttctct 
gagtttgttg 
atacaataat 
tgtattgatg 
aacactttgc 
acgaattgaa 
gcatcaatcg 
taggtcggtt 
tataaactct 
ccccaaaaaa 
aatagaaaac 
aacgacgaca 
tccctttcga 
tccaatgtgt 
tattctcgcc 
gtaattatac 
ctcttctgtt 
ccggaggtaa 
gttgagaaac 
gacatccaag 
gagtttatct 
gtgaggttcg 
atgaatcagc 
aaattaggat 
attgagcaac 
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gcacattccg 
ttctcggaaa 
tctgtttatt 
aagaaaatgt 
acatagattc 
tcttcataca 
aggcttacac 
atcgatgaag 
tccagcattc 
atagtaagtt 
aatctgtttt 
aaacaataaa 
taaatgaccc 
ttcacgctct 
ggaaattcac 
gcatttccgt 
atacatgatg 
tgtatgcaaa 
catagctatt 
atctatatcg 
aattttcaat 
aatttagaat 
tacgcggaca 
aagaccagtt 
gtaaaatgtc 
ggagaccgat 
tcattgcatg 
agaacaagcc 
aaatgttttt 
caacgattcc 
gaagaattct 
aaagaagaag 
ttataatttt 
gttttgtttg 
tggttttttg 
agtggatttt 
acacgtggtt 
aaacacccgg 
ttctcaaaca 
tctcatattc 
acaaagcaag 
aataaagaga 
tatatatgaa 
tcaagatgaa 
aaaatactaa 
aagacttgag 
tttgtattgc 
tgtcaaaaac 
tgacaccatg 
acaacgtcag 
tgtaataacc 
atcgaagctg 
ctctacttat 
attaaaccat 
gttggtcaag 
aacacgatag 
aagttttcac 
gcatttggaa 
attacatagc 
acgttagaca 
agctcagtga 
gcatacgtta 
aagaatggtc 



gtttagatta 
tattcttaac 
actctgctct 
tataaaagta 
aacttgcgaa 
caagaaactt 
aaaataatag 
caccgtagac 
gaatagcgct 
atgtatatta 
catgcatgga 
gatatatatg 
aaacgacacc 
ttgtctttat 
gagataaaga 
gattagttta 
acgttgaaaa 
aaatacattg 
gtgatctttc 
atctacattt 
tggtttaaag 
gcatatacat 
ggggaggtag 
ccattaatgg 
cacatcatgc 
ttcatcttcc 
caacaaaaca 
gaaagaaatc 
gttgttgatt 
gacgatcgtc 
ttatcttcta 
agaaacaaaa 
tttctttagt 
tttgatgaaa 
atatttggat 
aatagtgagt 
tcaaatttga 
ctcttcactc 
taattacatt 
atgtcatagt 
tgaatatgtg 
agagatttta 
tcacttaata 
gagaaacaga 
attaatctct 
atctaaaacc 
caatatatag 
caaaaatata 
aagagaggac 
aacgaaatct 
gatatactct 
tggtcatctc 
cctactaatg 
gggcgaagtt 
ctcgatctat 
atggagcaac 
attagtggga 
tcactctcca 
acatgtagaa 
cgaaagcttt 
agtgagtttc 
caccaaagct 
taagatgatg 



48121 
48181 
48241 
48301 
48361 
48421 
48481 
48541 
48601 
48661 
48721 
48781 
48841 
48901 
48961 
49021 
49081 
49141 
49201 
49261 
49321 
49381 
49441 
49501 
49561 
49621 
49681 
49741 
49801 
49861 
49921 
49981 
50041 
50101 
50161 
50221 
50281 
50341 
50401 
50461 
50521 
50581 
50641 
50701 
50761 
50821 
50881 
50941 
51001 
51061 
51121 
51181 
51241 
51301 
51361 
51421 
51481 
51541 
51601 
51661 
51721 
51781 
51841 



atatttgaga 
tgccaaagac 
agtttgttgt 
ttataataaa 
aactatctta 
agcctaagaa 
ttctaaggtt 
catagaaaaa 
taggaccaat 
tcttttgacc 
ccaacccgag 
cgatcaagaa 
gacagtaatc 
aagatccgag 
ttcaatcgcg 
cctttgagtt 
ggtggattac 
ccggcgattt 
tagtgggcgc 
tggttgactg 
tctgtttata 
tatcaaccaa 
atattgaact 
gtggaagtaa 
tatactcatt 
ttaaagccga 
aacacttttc 
cattgatcaa 
aacgatttac 
taagaatggt 
gaagggaccg 
cgtgggtcgg 
tttgttgagt 
tcaaatccaa 
ttcactttat 
gtggaaatat 
gcacgacata 
tacacacata 
tcgttcttac 
ttattaatca 
caaaatacta 
ctctctagtt 
tagtcgtagg 
gcttttggta 
cacatgacaa 
acaaaaagga 
tgtgaatatt 
aaatatcttg 
aaatccatat 
tatcagtttt 
tttgctataa 
ttgtaagtta 
caaaacatgt 
tgtcactgtg 
taattcgatt 
caatacaagt 
ttaacaaatt 
aaaggaaagc 
tcaaaccaaa 
ttgaaaaaac 
aacaaaccct 
taagtaatct 
atttgctttg 



aattaggtat 
agtgacatct 
acccgccgga 
tatcaatttt 
taacggattc 
attgtttaac 
ttaatattta 
ataacaattt 
cataatcctt 
caagaaaaaa 
atcctgatac 
gctccaccgc 
acagcggcga 
agtggtcaga 
atccacgacg 
actctttgaa 
gaagcttctc 
cgccgacgtc 
gtgtgagaaa 
gtttggttta 
taatcaactt 
attttatgtt 
tgttgtggct 
tgatttagtt 
tttaaaattc 
gtaaagagaa 
ccaattcaaa 
aacattcaaa 
atgttctaga 
tcaaaattca 
ataggaacaa 
ctcgtttcgg 
tcatatgata 
taaccatatt 
ggataatttc 
atatttatcg 
tgctcctgtt 
cacatatatt 
tagtctctat 
gctactttaa 
aaatattgga 
aacaatactt 
tattactcca 
gatgttcaca 
aaacactttt 
actatttggt 
gagaattttt 
agtaaattaa 
atcctaatat 
acacttgtga 
atttttgttg 
tgctatatac 
attcgacagt 
tggctcaacg 
cgtaacgcca 
gtaataaaca 
ccaatgcaaa 
ttggacgatg 
aacaagccac 
aaacagaaaa 
accttcttct 
cacttcattt 
tatgtttgtt 
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tgcatcgctg gtgtcagtcc 
gctcaatctt tgtacccctc 
tcacatttgt tcaactcgtt 
gttttatcaa gtgtattcct 
tagctcaaga tatttatttt 
actttttatg attctcaatc 
cagccatgat tcgtaaaagt 
cttaatttat attacaagtg 
tacagctaaa acttgaatca 
cttctctgag tttcggccca 
ccggtacgat caacgttgct 
cgttggttac tcctcctggg 
ccacggcgac gagccacgtt 
aatcgttgct ggtccacggt 
cggccgcgat tgggacgcaa 
cttcgatgac gacgacgagg 
gacccgattc gcttctgtcc 
gttgtctgcg ttgacgccgc 
cgcgtttgcg tttctggcgg 
catcgttttt ggagtctgtc 
tgaattaatt ttattatttt 
tcttgaaaga gaagcaatat 
aatataatat aattttatgt 
aatcatggtt gcttgacatg 
cactcaaaaa cttttctgtt 
gaaactatca atcgtttggg 
cttcaaacct ttctattgga 
tacatttttt cgtttctctc 
gagaaaactg taccgaagaa 
taagaccaaa agaaacagca 
agagggagaa aacacgtgac 
atgtggccca tatattgagt 
tattcgaaaa aacttttact 
tcttactgcc aaaactcgga 
cactgttaat cacgttttgc 
tttgttcttg tttcttttca 
acatgtcttc cttagagacc 
gatttagttt aatgtgatta 
atttatctgg tttaggccat 
tttgtacttg tattttggag 
ccagagagcg ataagttccc 
ttgcattttc atatttatgg 
ataattaact taccttataa 



cagtttggct 
actttctaaa 
aagagtattc 
attgctggtt 
attagatgat 
aataaatgaa 
attgtgatat 
ctatgatatt 
attatatgat 
acatgttaat 
tgacactatt 
tacttgtatg 
cttaaaaaaa 
tttgctcgtt 
gatcatgtga 
caaataccaa 
aagtaaaaaa 
atgctctaaa 
atctctctct 
ttgagatcaa 
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ccaacatcca 
ccatgagtct 
aatttttaat 
gttgccaacg 
aagttttttt 
tatcctaaac 
aagtaatgtt 
ctattatttt 
atgtaagtct 
gtatacaaat 
attaacttga 
taatacacat 
aaaaaacaag 
ggagtaataa 
gtcatcaccg 
taaacaattt 
ggaacagaaa 
gagggtttat 
ctctctctat 
aatggcttca 
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taatggtgag 
gtactatgat 
cccttagtga 
aaaaacattg 
ttctaagact 
gtgttgatcg 
gtcaagtgtg 
tcaagtgtgc 
agttatatta 
tggaactttc 
gttgtttccc 
gacgaattcg 
ggtggatccg 
ggaagacttt 
gcgagaagtt 
aggatgaata 
cggtttactc 
gtaatgagat 
cggggaaaag 
gcgttttctt 
cccagtttaa 
tttgtttctt 
aaattagctg 
atttctttat 
ttccaaagat 
gtagtatgta 
agccataaac 
aatttattaa 
tcgattcacc 
aattaaagaa 
ctggcaaggg 
tgtcgggccc 
ttttcaatat 
tttgtgatct 
ttttacgcgc 
atgacgctat 
aaaagttatg 
ctagtctcct 
acttttgtca 
cttttggtgg 
gtggtcgtcc 
tggttgcgtc 
aataaaatca 
cctataaatg 
gcaattatat 
aactgtatta 
aaactcttgt 
aaaagtaggt 
taaaattaca 
gaaaggttgg 
atatattttg 
cgagagaaaa 
atggtatatc 
cgaatatcta 
tatttcattt 
attgaaccac 
atgaactaca 
ctctttctct 
cgtttatcta 
aaaaagccat 
ttatctttta 
ttcttttgct 
agtgcttcaa 



attgtgataa 
ccgaaatgtt 
atagtagttt 
ttaggaaagt 
cgttttcacc 
ataattgagt 
catataataa 
atataataaa 
tcatcacgag 
gcagtcggac 
cagcttccgc 
aaccgtcgat 
agcatccttg 
cattcgtcga 
tcaatacgat 
cgtcggacta 
aggtaaagct 
cattgaaagt 
gctgtcaaaa 
atttaatcat 
ttaatttatt 
ttttgagggg 
tttagcatat 
ttttataatc 
atagttaccg 
atgaaccaac 
gaatgacgat 
ggaactacat 
ttcagattca 
aacaataaaa 
acttccatta 
gttgcatttg 
taacccaact 
tcaagtcttt 
atcaactgtt 
ccttacacca 
gattcacttg 
tttgcgattt 
ttgtattgta 
aaataacttg 
ttttgaagac 
gccgtcgata 
tttatcttct 
attatttaaa 
ccataaacaa 
aaagttgctt 
tggcaatttt 
ccacataaaa 
attttagaat 
tcttagtgat 
taaccctagc 
acaaaaatag 
catcttcact 
ccttctctta 
tcttacaatc 
caagatttgg 
agaatttgga 
atcttcaagt 
attggaaata 
aaatttatgc 
ctcctctttt 
tccttttggt 
agttcatcaa 



51901 gtgtgtgact 
51961 caataaattc 
52021 atcaggaatc 
52081 ttcagtatct 
52141 tctgggtatg 
52201 tttggagatt 
52261 agcttttgtg 
52321 ggattcgtca 
52381 atttgatgat 
52441 acataccaac 
52501 atttggggct 
52561 ggtttataac 
52621 atagctttgt 
52681 ataacagatt 
52741 tagtcagccg 
52801 tttctctaat 
52861 ttatatgact 
52921 ttccccttgt 
52981 gattcctctt 
53041 atcttcgtga 
53101 cacaggttta 
53161 ttgatggtat 
53221 ttggtgcgac 
53281 ctttatgtta 
53341 gaaagcagtt 
53401 gaagactaag 
53461 acaaatcttt 
53521 tttattttgt 
53581 atgacccaac 
53641 gactttatat 
53701 ttaccttgaa 
53761 tttgtttcaa 
53821 cttccttcgc 
53881 ttttattttg 
53941 actgtcctca 
54001 ctacataaga 
54061 attgtcttca 
54121 aaaaaggaga 
54181 gagactcgag 
54241 aataacggag 
54301 tgtcaatggg 
54361 atgtaactct 
54421 ttttggaaaa 
54481 ggcagataaa 
54541 aaatatataa 
54601 agaaacaaca 
54661 acaagtttct 
54721 taatctaaac 
54781 attctttatt 
54841 aaaaagtgct 
54901 tctttttacc 
54961 ttaaaaagga 
55021 ttaatgcatc 
55081 ggtttatttg 
55141 tataagattc 
55201 cccatcgttt 
55261 gcaccaaatt 
55321 ttaatttcga 
55381 aaagaatggc 
55441 tctcccaccc 
55501 tcttccattt 
55561 tcacactttt 
55621 ggactatagt 
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gttggtgatg gtgctgttgg taaaacctgt atgctcatct gctacaccag 
cccactgtaa gttctcttta aaaagacctc tctttctctc ttgaattttg 
tcatctggat ttatcagatt tagctcaaat tttacaaaat tttaatcaat 
gggtctacta aatttcagct tcttattgcc ataaaggttc ttagaatcta 
tcaaagttag ctcctttttc ctaggaactg tgcatgatat aagatccatt 
ttgatttttt ttacttttca taagtatgtg tggcgcatct gggtttttgc 
tatagtccag ctttatgtta tcttttttca tttaacatcc tctggagtct 
gactttttct tcattgctat tattattatt attatatgta tatatgcttg 
tgaaagtttg aaactgtgta ttgatttgat gaattgtttg taacaggact 
agtttttgac aactttagtg caaatgttgt tgttgaaggc accactgtca 
ttgggacact gctggtatga acactctttc tgagtcttga atcctatagt 
attcttattg gtctagttct ttcatttggt tgataaatga gatccattga 
ctcatatgag gttacatatg tatatccttt gtttgcaggg caagaagact 
aaggccttta agttacaggg gagcagatgt tttcgtcttg tctttctcat 
agctagctac gagaatgttt ttaaaaaggt ctgattgaat aaatgatcct 
tgttgaaaac gataagactc ttatagtgtc agaatgagtc atttctaatg 
gttcttattg agtcagtgga tccctgaact ccaacacttt gctccaggag 
ccttgttggt accaaattag gtaagaataa ccgatgagca tttaccaaca 
aaccgtttag ttacaattca tagctaatga ttcttacaac actggtgtag 
agataagcat tatttggctg atcatcctgg actatcccct gtaactactg 
gtcttaaaga gcctttttac tttagatttc atataattcc actataaggc 
taactaaatg aacatttcta tctgataggg agaggagttg cgtaagctaa 
gtattacatt gagtgtagtt caaaaactca acaggtatat gaggcagctt 
ctcttttctt cggattaaca aagcgatgaa gtttatatat tgcagaatgt 
tttgattctg cgataaagga agtgatcaaa cctctggtta aacaaaagga 
aagaagaaga agcaaaagtc gaatcacggc tgtttatcgt gagtatatat 
acaaactctg catctacaat cttatgaagg gtactgattt cacctttgtg 
atgtgcagaa atgttctgtg tgggaggata gtgactcggc attgatgacg 
tcagtctgat gattttaaac tccacttttg agattgtgtg ataaacgaga 
tatatagatt gaatcatgta agagattatt agcctctaat caatcaatag 
gagagaaaga gggggaggta gagagcttat tattaattca attgtgttta 
acctgttatt gcaatatatt agccattttg atacaacaga gaagctctct 
ttaaccctgt gaagacaagc agttattgtc ctacattagc aatcaagtaa 
tttgttaatg ttgatctctt gtcgttacat tgtccagtgt cagtcaaatc 
aagtacaact gaccaaactt tgtctctctt gacatagaca ttaaaacttt 
gtctcatatt tcagtagtcg caggctaatt ccagtcggtt ccaatgacac 
agattttgag acagcagttc caaaggtttt tttatcttcc acctgaccaa 
ttaagccata aaaagatgga agcgacgaac tcagtcgaag actttccgat 
tacacgagaa acgaccactg gactcaccag accagtccca aaggcaaata 
taaaaaaaaa aaaaaaaacg ccgagtttca tctaaacata atagaacaaa 
tccgagagag cctgtaagag cataaatggg ctttaatcgg gccaaattaa 
ttctgttgtt gtttttccgg tgtacctctc tctgtttttt ttttagctct 
agcaactttt tcttgatttc tttttgacgt gaaagcaggc ttttctgtta 
agcatatttt tattacttaa gaccatttcc ttcgtaaaag aaagcaaaag 
accggacaag gttaaaagat atgcgacact tacacatcaa gtcataaatt 
agaacatgat tacttattta tttgagttgg tgagatcgga gttacaacac 
attgggtatg gggaagagag aatgacagga agagcaggga gagggctcgt 
caaccatgac ccaagtagcc aacctttttt tttcctcttc aaaatttcac 
cgagattata ctacttataa agtataataa ctagctcatt caaacaaaac 
gtaaggataa cactatcaac gcgtgttaag aaaagtaaca cttttgaact 
attgacaaat tttaatagtt acaaccatgt cattgcttta tttaacaatt 
aatctaaaat gtacataaac ctttagctaa tttacaaata tatcatattc 
tacaacaacc atattatgaa ctctaaatac taggatttgt aaccggattc 
gactacaaag agtaaaaatg gactttgtcc atctcatcta gccaatgttt 
tatattgggt gcatcatgca tgtgtctctc ttgctcacac cctacatcta 
cagccacaat tatgtatata tttttttgtc ttcaacattt tagctcatat 
ttcatgaaaa tgtttgttta tcaatcatat tcatcatgtg ttgttagcca 
tgagattgca aatcttgaaa aaaaaaatgg aattatgtgg gggaaaaagt 
acatgaagag agttttgcgt aattcccaaa agtaaagcca gaaagatttt 
catgtgctta ctctccccag tccccacttt ttcttaatta aattcatatt 
ttatttttcg gcttttaatt tcttagcata cttttaaaaa aaaaatattg 
taggccgatt ttgactgagt tacacaggtc aataatgctc ccaattcggc 
tattttagtg gacatttgtg ttaactaatt ttgtggcaaa aagaaactcg 
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55681 gaacaaatta aaccataact gatttagact aaattatata atgtaatggc cattatgtat 
55741 taactaaaga caaaagtaat actacgatct acgataatac aaaaaaaaaa ttcagaatat 
55801 cgcgtcatta tcaacttgac accaacttgt gagtctccca aactcaatga ttatgtggtc 
55861 attatcggtg gtgtttttaa aaaatactat gaaaactcgc tctcactaat atcaagtggc 
55921 ttacacactt gattgactaa tcaatagttt atcactacta ctataatgtt tcaggctaga 
55981 ttttccatca cgtgccaaaa aattccttca aacaatttag caagctaacc atcaaattta 
56041 attacgaatt tttttctttc atatccacgt ggcggatatt caaacttaat tatgtgtaac 
56101 atatgaatga cgtaaataat ctatgcacat ctcgttttac tgttgtgtgt tgctttaaag 
56161 gctatcatgg ataacgtgtg tatatgacct tcgagaaaat tttgaagaga tccattcaac 
56221 aaaacatgca tgacattttg aatatatccc aattattaaa gactcaataa ttttcagaag 
56281 tatattttgg gtataaacag gtaaccgtac gtgttgctac acttgctatt gtccatctat 
56341 aatgtgaaaa atatcaattt aaacattact gtttttatgt agtttttagt tcatgtagta 
56401 tttgattatc tggagaagaa gaaaaaaaga tgataaataa aaaaattgtc ggcaatagaa 
56461 aactgagttt aggtcaaaat agttatgtac tatagttatt accgacgtaa acactgataa 
56521 attgaaaacg atgcatcact ggtttttgac aaaatgtcga attagaacaa acatgactca 
56581 gtgtattaga aagtcaaaat atacacattt cctcttgaat agtagtatta gcttgataac 
56641 tttgtttatc ttaatgaaat cgtattaaag aagtttagtg ccgagattaa atctcgagtc 
56701 ctatcactct atcaggcact agaatatata atgtcccact aaattcgata acaaattatc 
56761 tttaaagtta aagtatcttt ataattgttt ttatatatgg atcacgggac tacaagaaaa 
56821 aaagtagacg tgacaattat cttttctgtg tttttttctc gttatctcta gttttgtttg 
56881 atgcgtatgt atataatttg gacaatacta taataaagta tgcttaataa gattctccaa 
56941 tcgtttttat attattctta atataaaatc aaaagagatt gatgatttca aatgatgcct 
57001 acaaagaata acatccgtgt cgttaataga attcacaagg aatttatata ttctaatgta 
57061 cattcgactt gaaatcaaaa tcatatggac attaaacaaa aaaaaaaaaa ctagaaaagg 
57121 attaaaaaga gtaaagtaaa attttgatgg ttcgaaatta gaccaaagcg tatgaaacat 
57181 catcttttga gtaccatata ttttgcaact tcaactaatt aagagtgtag tataagctgg 
57241 gagttttgga actcaaacat cataatccat tccatcatct ctaaacttgg gaaaaaatcc 
57301 cacagctacc gtattatatt tgggaaatcg tataaaccaa aataagaaag ttgttaattt 
57361 tttttaacta taattaaccc gacacttaga aatgtgtatc aaaaaagtaa tgcaagaatt 
57421 atcattgaca agtttcaaca acagaattat tgaaagattt actttatttg aacaaatctc 
57481 actattaact ttgtttttgt caagcctcta gagataggtt aaaactttaa caaactttac 
57541 ttaacaagaa aagactatga cttttcaaaa tgcaataaaa atactttaaa gaagaaaaga 
57601 ttcctctcgt ctcttccttt gttcacatca ctttcatctt tattttcttt attaattaat 
57661 catttattac tcctctttca aaaacaaaca ttttttattt ataaaaaatt catacggcgc 
57721 taatttcacc accgctcttc ctaattgatt cttcaaaatc catgattact attgaccccc 
57781 aaacaaaaat aatataaatc tgatactatt tggttagctt taagcatata attctcatct 
57841 ataactccaa tcaccaaatc aagaaccgcc tttagttaat aaattgttca ttaattttgc 
57901 taacaacaat atttgtccac attacacgtt ccattcataa aaaaattgac tccaatatta 
57961 attgtatttt tttacacctc gagttttgca gaaaaataaa taaaagctca catttttatt 
58021 ttctccctct ctctctctct gtgtctgtgt atgtgtggct ttaccttttg tacctaaacc 
58081 tctcacactc tctctctctg gcttgctgtt tactctcatc gtctccttta cttcattcgt 
58141 cttcttcctc tctttcccac aagctcccat tgatgtgagt ttcttatcac ttttcttttt 
58201 ccgatttgtc aattcctttt ttgcactgat ttgtgcttcg cttacacatt gctagtagat 
58261 tccccgatct gggttttttc ttattcgtgt tcatcatact aaagtttggt gcttttttgt 
58321 gtttgtgtag atagagagag agatttaagg aaggaatcat ggcagggggt ggagctccag 
58381 cacccaaagc agacgaacca caaccacatc ctcctaaaga tcaacttccc aacatttctt 
58441 attgcatcac cagtcctcct ccttggcgtg agaccttctt cctacttgtt ttctgattct 
58501 aagttttgaa attaaagctc tttgattttt atttcgaggt ttttccggct ttatctgtcg 
58561 gtggtgtgtg tagatgttag gtttttttct ctttattcgg ctttgttctt cttaacaatg 
58621 tctcgacctg agatttactc ttgttttact cgtttagacc tttattttta gtaagatttg 
58681 tattcccagt ttgcttttaa gctggagatt ttctttccta atttgttgca tctgtggcaa 
58741 atttgtggtt ttcttctgtt gttaactaat ctctgggtgg gatgcttgtg aaccgaatat 
58801 aagctttgtt tgatgtacca gttttttaca atgtcggaaa ccattatctc ttacatatgt 
58861 tcaatcacat tagtctgtgc ttctatcttc ttttgaaaca tacaattttt ggtgtttgca 
58921 atgagttcct ttggaattct gcagtttttc ataaagactt acatttttca tgcttgtgtt 
58981 tcagctgaag ctattcttct tggattccaa cattaccttg tgatgcttgg gacaacggtg 
59041 ctcataccta ctgctcttgt tccccagatg ggaggtggat atgtaaggcc tcaacgattt 
59101 aacttgtagt aaagaggaag atgaatcaaa tgatgtcagt gactgaaaat gattttgatt 
59161 ttctattgtt ctaatttcag gaagagaagg caaaggtgat ccagactatt ctctttgttg 
59221 ctggcatcaa cacattgctc caaacactgt tcggtactag attgcctgct gttgttggag 
59281 cttcctacac attcgtgcca acaacgatat ccataatcct ctctggcaga ttcagtgata 
59341 cctcgaaccc tatagatgta tgattacttc ctgctttatc attgtgaaat gggaattttt 
59401 tctttctttg atttcatctc tatggccctt acttggtgct attatgacaa caaagaatat 

Page 23 



aug2000 

59461 gtttaaattg ctttgtttag cgctttgaga ggataatgcg ggcaacccaa ggcgccttga 

59521 ttgttgcttc taccctgcag atgattcttg gtttcagtgg tctctggcgt aatgttgtta 

59581 ggttagtctc gaggaaaaaa tggtctcaga cattcgattt gcttacacag caatagattt 

59641 ctcagacatg tcttcagaat tacaatgacg atgtggtgat gtaatttctt ttgtatttca 

59701 ttttcaggtt cttaagtcct atttcagctg ttccactggt gggtctcgtt ggttttgggc 

59761 tgtatgagtt tggtttcccg ggggtaagtc tactctatat gagcacttac gagcagacca 

59821 gaaactctta tttcttttag ttgttgatat cctttttaca ttttaggttg ctaaatgcat 

59881 agagattgga ctgcctgagc ttcttattct agtattcgtt tcacaggtaa tctttttaac 

59941 ttacttacag attaatcctg tctaactccc aaaatctttt tttttttttt aacttacctg 

60001 atttcatgtg ttcatgtttc ctgttacagt acctgcctca tgtgatcaaa tcagggaaaa 

60061 atgtgtttga ccgatttgct gtgatattcg cggtggtgat tgtgtggatc tatgctcatc 

60121 ttcttacagt tggtggggcc tacaatggtg ctgcaccaac tactcaaaca agttgccgga 

60181 cagatcgtgc tggaatcata ggtgctgccc catggtaagt ggttacaaca aagctcaaaa 

60241 tatgtagctc ccaaaatacc atttccacta aaaatttcca gtttaaacag aacaaaagaa 

60301 catgaacgaa tagagtatca gaagataaat gtgatctcat tggattcgtt gttaacatta 

60361 gtttctttgt acttaggata agagttccat ggcctttcca gtggggtgcc ccatcgtttg 

60421 atgctggaga agcttttgca atgatgatgg cttcttttgt tgctctagtt gaggtctgtg 

60481 gttatcttct tcacatttta atctttcaaa atataatgat tatgctctgt tgttctgttt 

60541 attcattttg gtttcttgtt tattctgtgt ctggctgatc tttaaagtca accggtgctt 

60601 ttgtcgcggt gtcaagatac gcaagtgcaa cgatgttgcc accttctatt ctcagccgcg 

60661 gtattggctg gcaggtaact cagctatact tgaagttata atgttgctga atcgatattg 

60721 aaagaattct gaggtgatta tgttttgttt tgtgaatcag ggagttgcga ttctgatatc 

60781 aggattgttt ggtactggtg ctggttcctc tgtctctgtg taagcatctc tgagatttac 

60841 atgttctgat ttgattactt tctctggata ttttggtatg aaagttgatt tttctctctt 

60901 ttgtgcagag aaaatgccgg actattggcc ttgacacgag ttggtagtcg aagggttgtc 

60961 cagatagctg caggcttcat gatattcttc tctattctcg gttagttttg ttctattctg 

61021 tttttaacaa ataaaaggaa ttacttttgt ttgaaatttt atctgtactg atgagatcca 

61081 tcctgttaat gcaggaaaat ttggagctgt gtttgcttca attcctgcgc ccatcattgc 

61141 tgctttatac tgtctcttct tcgcatacgt gggagctgga ggtttgagtt tccttcaatt 

61201 ctgcaactta aacagcttca ggaccaagtt catcttaggt ttctctgtct tcctgggctt 

61261 gtccatccct caatacttca atgagtacac cgcaatcaaa ggatatggtc cggtccacac 

61321 tggggctcgt tgggtatgta gaaccaagtc actgttattt ttgcttctct ttccattgaa 

61381 ataggtttat ggtagaatga tctattaagg tccctaaaac tccatagcaa agattcgagt 

61441 ttagcatggc ctgaactaat gaaacaatct tattctctta catatttgac agttcaacga 

61501 tatggtaaat gtcccgttct cctcagagcc ttttgttgct ggaagcgtcg ccttcttctt 

61561 ggacaacaca ctgcacaaga aagactcttc gataaggaaa gacagaggga agcattggtg 

61621 ggacaagttt agatctttca aaggtgacac aagaagtgaa gaattctact ctctaccttt 

61681 caatctcaac aagtacttcc catctgtcta aaagggaaga gaagagcaaa aaagataact 

61741 ggaaaacaaa gaaaatggtg aaaactcgag tttcgccatt gttgacttgg cctctgtgtc 

61801 gtggttcgtt tgttcagttc ctttcacaac tttggaaact ttaaatatct catcacattc 

61861 tatagtctta tttacaagaa tgatgaatct tcttaaagag cattgttgtt tactctctct 

61921 ctaatgcttt tgtctttgta aatccgaggg aacagaaaca ctactttgtg attttgatta 

61981 gtttctaaac aaatctttag cttaattttt ctttttatat gtttctcact ccaaagtctt 

62041 gatttagaag cttaggaaac ctgattggtt gaactttaac gagaattgac atataacatt 

62101 taatttcaat agataattac aattaattag ttgttttttc ttattaattt ggtcatatgt 

62161 gtagagaaaa aaaagggaaa aatggtcata taaaatagag cgacctttca ctcttgcgtg 

62221 aggtttttgt tctctgatca ataaaatagt atagagagac attaataagg caacttttgt 

62281 atgttatcat ctaaattaat ggacacgcaa aagttaagat tactttgttt tgtaaggcag 

62341 atcgatttaa ttccgtaatt aagtaagttt gttgaataat taacgattaa tacgacacag 

62401 gctttcagga gatcgagata aagtgtacag taagcatgtg aataaggttg attgcacgag 

62461 gggaatatta ttcttacttc atttttggtt gtcattttcc ttattttaat ttccacaaaa 

62521 agctcatcat tgcttaagaa aaatatgatt tataaagttg ctttttattt agttgacaaa 

62581 aaaaaaattt gtttgtttat tattctgcaa ctattgatct ttacgtattg aattgaaaat 

62641 ttgaatgttt aaattatata actacaaatg tgtttttgat catttttata ttataaatta 

62701 taaacagctg ctacattcta taatttgtta gttgtagtat ttacttaaaa caatacaact 

62761 atactaggag aaaaatgaac acagaacata aagtaggaaa ttggatgaaa gtattatcta 

62821 aattgtggtc caatagtttg tggatacttt aactttagat gtatgaagac tatagacttt 

62881 tcctagagat ttatatatag gtggtgtata tatacactga tttacacata ttaagttatg 

62941 tgtatatcta aaaaagatag tgactaattt ctgaagtaga gatttactat gaatttcttc 

63001 agaggttgaa cctaagctaa atgatatagc atgaacaaga atttaaatgt taataaatag 

63061 attcgtagta tcaaaggctt aaagatttaa ctattatttt tgcttggaat ctacttttcg 

63121 tgaaagattc cagccaagca aacacttggg gctctgtacg gacactctaa aacataataa 

63181 tcatttaagc aattacgatc attattctat ctcttctttc ttgtttgttt gttaaatgtt 
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63241 aaaccattta tcgaataatg gagatacata tataaataaa acctcttcca caccactttt 
63301 tttttttcca tagaaacgaa aaatagttga tgatgacaaa atgaaataat aacatgaaaa 
63361 cttatactta tagttattgt atagaaataa aatgatgagt atatataatg agtagagaaa 
63421 ctattaaatc agtatagacc cctcacctac gctttactct ttcactcctc tctctcctgc 
63481 tttgctccgc cgtgagagga gaaacaaatg gggaattgtc aagcggcgga ggcggcaacg 
63541 acggtgatac aacaaccaga cggtaaatcg gttagatttt actgtacagt aaacgcgagc 
63601 gaagtgatta agtcccatcc cggtcaccac gtggctctcc tcctctcttc cgccgtacct 
63661 cacggtggct ctctccgcgt cactcgtata aagcttcttc gtccttctga taacctcttg 
63721 ctcggtcatg tttatagact catctcctcc gaaggtatat aatatattaa tcacaattca 
63781 cacagaacat gtttcagttt taaattcagg aaagaacaga accctaactt atagggtttt 
63841 cttcaatttg tttcttctgc ttcacgtttg attacaatca tcatatacga agtgtataaa 
63901 atttacaaat cagaactaaa agctttaatt ttcaggattc ttatcaattt atttgttctg 
63961 cttcactttt tgatgttaag tcagtctttc ttttttgtgt tctattaata gaggtgatga 
64021 aaggaataag agccaagaaa tctggaaaga tgaagaagat tcatggagag ttttctgttg 
64081 cagaagaaga gattaaccca ctaaccctaa gatctgaatc tgcttctgac aaagacactc 
64141 aggtattatt atcacatact acaattgctc tgtatcagat gtttcagttt tagttctctg 
64201 attgaaacga tagagtgtta caaaagaata atagagttgg ttttgattta cagagaagga 
64261 tacatgaaaa gcagagagga atgatgaaca caggaggagc taccaataaa gttagagctt 
64321 ggcagccttc tcttcaaagc atctcagaat ctacaagcta aaacacttca atccatattt 
64381 ttctatcttt ttttcttact tttgactctt ttttttatca tttcatttct ctttgtattg 
64441 ttgtttttcc caatcaaatt tgtaaaggaa gaagacccat ttgattgtgg ttgaagaaga 
64501 agaaactttt gtcatttttt aactttaata ataataactg aagaaagaaa gatccaaagg 
64561 attattttca ttttctagat ttctagattt tcttttacgt tttcaataaa tagttatgtc 
64621 atagatcaag ttttacaact ttttttacgt acttaaaaga ttgataaaat tgtacttgtt 
64681 gttgttgacc attgaaacat ttccctttat tcactaaaac tagcttttgc aaccttttta 
64741 ttcaactgta ttggtttgtt gtatgttttt attattcaac tctatttaat tattcatgta 
64801 gcttaacata tcaataataa ctaacatgcc ataaattccg aagaagaaaa attgttataa 
64861 aagaactata tgcacctaac aaaaaaccaa caaaaccata gtattttctt tttgggttac 
64921 ataaaaatat ctttgtatga agaagaagaa agaatcatta cacagctttc actcacaaga 
64981 ttacaagttt gcaaattgca tataaggaaa ctcccaaaaa atatcatcaa agatcttttc 
65041 agaacacaaa aaaaaaaagg taaaagtata tctcttttgc catagttaga ctcaaaaata 
65101 cgacatcgtt tacctcacac gtgcacactc accgacttac agaagaaccc acacgtacgt 
65161 tgagggtact ttagtcattt agcatcgaac gaaattgtct gagcggagaa gaggagtttc 
65221 cgttatccct ttatatatta tctctctcac ctttcttctc tttttctttg atttttatta 
65281 aatcaacaaa aatagaaaaa aaaacataaa aataaaaata aaaaatcttc acgtttcttc 
65341 tctctctctc tctctctctc tcgagccacc aaatctgaat tagggttttt gagaatattc 
65401 atcttttgat ttcaaattct tcacccactg tgtaatttca ctcgtcagga ttcatctgcg 
65461 gaatcatgat tacagattcg atcaccaacg cttctgctac ttcagctccg agagattccg 
65521 gaaagaagaa gagggtaacg ttatcctctt tgataaatct cattcctttc tctgaaattg 
65581 attcaaagtt ttgattttta atggttttgt tattgcatta cgttttgcag aacaataagt 
65641 cggctaagat gaagcagaac aagcttggtc tccgtcgtga gcaatggctt tctcaaggtt 
65701 aaaacttcat ctttctctcc tttaatgttt caattctgcc tgattcgttt ggttagattt 
65761 ggttgtctat gtattgattt tgggtttttg attttgatat tagttgcggt gagcaataag 
65821 gaagttaaag aggagaggag tgttaatcgt agtcaaaagc ctcatcatga gagttcagat 
65881 aaggtgcgta gagaagagga taacaatggt gggaataatc ttcttcatca tgagagtttt 
65941 atggagtcac cttcaaatag ctctgttggt ggtacatatt cgagcactaa cttcagtggg 
66001 agaagtagca ggagtagtag tagcagcagt ggcttttgct ctggtaatat aacagaagag 
66061 gaaaatgtag acgatgatga tgatgggtgt gtggatgatt gggaagctgt tgctgatgcg 
66121 ttagcggctg aggaagagat tgagaaaaag agtcgtcctc ttgagtctgt gaaagagcaa 
66181 gtgagtgttg gacaatcagc ttctaatgtg tgtgattcgt cgattagtga tgcatcagat 
66241 gttgtgggtg ttgaagatcc aaagcaggaa tgcttgagag tgtcatcaag gaagcagact 
66301 agtaatagag cttggaggct agatgatgac cttcgcccac aggggttacc taatttggcg 
66361 aagcagctta gttttccgga gttagacaag cgttttagct ctgtggcgat tccgtcttca 
66421 tgtcccatat gctacgaaga cttggacttg acggattcga atttcctccc ctgtccttgt 
66481 ggatttcggc tctgtctgtt ctgccacaag accatttgcg atggagatgg gcgttgtcca 
66541 ggctgcagga aaccctatga acggaatatg gtcaaggctg agactagtat tcaaggtggt 
66601 ggtctaacaa ttcggttggc tcgttcgtct agcatgtttt gcaagtttta aaaggagagg 
66661 tgcggttttc tcaaccatgt tgtcttttgg aactcgagaa cttaagctct gttttctatg 
66721 tcatctatgg ttctaagtct gaaacactgt ggtgatgatg tagaatgtga tgtgtgaata 
66781 cataaaaggt ggtacagaaa atgattcaaa tacatttaga tagtttcaat aatgaatgct 
66841 atgttctctt ttctaattcc atatgtttgg tctgcattta ttccttgtca aacattattg 
66901 aaggtttaag agttattttg ttgctatggt gaatcctctt gacaagttac tcatgaacca 
66961 aagcttgttt tttagaatca ccattcacca gagatcaact ctcattactt caaattcttt 
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67021 taggaaactt ctgattgttt atgattagct aacaaaatca tttattcaca taaagtgagg 
67081 cttcttaaca acttctatta agccagctta caaatctctt gtaaggaaaa aagctatgac 
67141 ccctctaatg aatataatat ataatatagc ttttgctcat ctctatacca tttacattac 
67201 tactatatga ataaacccac tgaattcaat cagcgaaaaa ggccataggg gttggaaaat 
67261 tgtataggtc attaagctgg cgagaatcat cagtgtaggc tcaagtgcat tgagtcttga 
67321 agcttctgta tatgaaaagg ctttttctaa gatccagtca cggaatttgc atcggagagc 
67381 tcagatcttt gcgcgtttga gctgcgagtg aacagggtag acattctctg tttctagctc 
67441 tctcttctga atactctttg tgaaagacaa atcttcaacc ttcattagag aatctcttaa 
67501 tctttttaca tccgagagtt ttaccggctt cagtaagaaa tcttcagccc cttcttcaag 
67561 acatctgaat gacaaaataa taatcacaag aaaatcagtt tgagtaaact ccaatttcaa 
67621 taaagttgat gatagctttg gatcaataag tttttttttt gttgtatatg tagcaaacaa 
67681 tcataaaatg gccagttcgt aattgagttg gccattgtgt gtaacacaaa tacatattcc 
67741 tttttatttt atttggtcta gaggtttcct aatattgtat gcaaagtgaa aaagcatgtg 
67801 aggtggcttt cacaataccc taccaaatat taggcaagca agatcatgta cttattttat 
67861 tgtaatatca catcaccaga aatagaatca aatcccaaag taaagatttt gctggttaga 
67921 aacatcttta tacacaaaat catcttggga cccattaaag atcaccaaat ctcaacattt 
67981 gtttaattat gcaatatcca ccaccaaaaa tggtttaagg aaattaactt ttaaccatat 
68041 gagcaggaac tttactttgt gatctaatcc ctttttgttt tatctaattc tttttttgat 
68101 catctaagac aaagatattc accaaattta ctatagtttg acttaagatt atgatgaagt 
68161 tttataccta tcaatacgag gcaaaatgtt ctcggaggac ataattacca ccggtacttc 
68221 tctaaaagct gaggattcct gtggaaaatc acgtaaaaaa ggattagata aacataaaac 
68281 tcaaattcca ttgactaatt atatcattat atgtttgttt gcttactttg atcttcttca 
68341 agagttcata tccagtcata ccgggcattg agtaatcagt cataattaaa ttaaccttca 
68401 aatcctgaag cacaaatcac gatttaacat attgcttgag agctacggca aaattttgtt 
68461 ttctcttgga aattgtttta tacctcaaaa ccgactgatt tttcctcaac atccaaacca 
68521 aggtattgga gagctcttgt tgcactatca acaacagtaa ctgaacaacc aaaacagagc 
68581 tttttactca gataacttgc ccgaattcag agactgattt ttcaaaatat gagtaataat 
68641 tacctttgca agaagatact ctgagcaaac gctcgatgaa tttacgatca acgtgactgt 
68701 cgtcgacggc aagaacatga agaggatccg gtgatccaaa ctttgaagaa tggttgagaa 
68761 tctccatctt cctcggtagc ataacttcag ccattgatca acgaatgttg gaggatttgg 
68821 aagaaaaagg aagagaaaga tatgatgtga aaccatggtg gcagtggttg ggccatttat 
68881 ataagtagaa agaaagaaag aaagaaataa aagagggaaa aaatatgaat gaaatcgaga 
68941 gattttgcat atctttaaga ttttgtcaat ttgctttcaa aatctttatt ttatatttta 
69001 tataaataat agttcggtgg atttttatta ttaaataagt taaaacaaaa aaccgaaata 
69061 aagtcaaacc aatcggttca agtttagtca aaacgaagaa caaaccagaa aatttggaat 
69121 gggatgcaag atttaaccga cccaaaccga tattcaataa cttgtagaat tcttttttta 
69181 tttttaaatt atttgtgtgt gtttgtagtt ttttttggta aaagtgtgtt tgtagttgaa 
69241 ttgtggaagt tcacgcattt aacttctaca cttcaatact tcatctacgt agaagttcac 
69301 tttgaggttt tgacttaagc tcaagacaga aaaatgtgaa atcaagaaat cataaactaa 
69361 tactaaaaca ttacacgcat ccttaatcta caattagtaa aacctcttta gattaccacc 
69421 ttttcattca ccaaaaatat aacaaattaa tactaaaggc ccggcccata tgatttggcc 
69481 cagaagagac tttaagtttc ctaatacagt taacggttta ctcagtgaac cggagggaga 
69541 cagcgagatg aggccggaga tagttctgtt cggcgactcg atcacggcgc agtcttttag 
69601 gtccggcggt tggggatctg ctcttgccga cgcttactct cgcaaggctg atgttgtggt 
69661 tcgaggctac ggcggctaca acacccgatg ggctctcttc ttgcttcatc acatcttccc 
69721 tctcgtcagt actttttatc tctctctccc tccctcgagt ctacaaatgt tgatttgaaa 
69781 tttgatctaa acacgaacga attttggtag tcattgggat gattttgttc atgagctgtt 
69841 gtgattgtgt gtatgatctg tgtggatata gatcttgagt tattgtctct tgtgcatcat 
69901 tttttgtttt gcttatgctt gttatggttc agttctgaat ggttttgata tgattctagg 
69961 atgtgttggt tttatgacat tgtcatggat tggttgaagt acgaaagatt tagatttgaa 
70021 ttttgagatg gtaaaaggca attacatctg catatatcat gagaactctt cttgtagtgc 
70081 gtgttgtttt ggtgtgccta tctcagtatg tgttctactc tgtctttttg cctagggctc 
70141 ttcgtctcct cctgttgcta cgacgatatt cttcggtgca aacgatgcag ctctcaaagg 
70201 aagaaccagt gatagacaac atgtgccggt ggaagagtac acagataatg tcagaaagat 
70261 tgttcagcat ttgaaggttt tgatatgctt ctttgatcca ctctaatgca tggacttact 
70321 tttcttgaag tgtgattcct ttaaagacta atgactctgt tttgtagaaa tgttcaccta 
70381 caatgctaat tgtgcttata actccaccac caattgatga agctggacgt caaagttatg 
70441 cagagtaggc tttattatga tccttttctt ctttgcattt ttgtttctca aagcatttag 
70501 tccgacatgt ttcttaaatg agccagtgat tgtgttacat cagatcaatc tacggtgaga 
70561 aagctatgaa agagcctgag agaacaaacg aaacaacagg ggtatatgca caacattgtg 
70621 ttgcattggc cgaggaactc ggtctgcgat gtgtcaactt atggtctaag atgcaggaaa 
70681 ccaatgattg gcagaaaaag tacctaaggt ctgtatctaa gtctgatctg aaatgttgtt 
70741 ggtttttcac aaacactcat ctcctcctca atcatgtttg ttgtttataa atggttcttg 
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70801 ctcgttgttg ttggctataa gcagtgatgg gctccatctc acgcctgaag gcaatggggt 
70861 agtttttgat gaagtctcga gagtttttag agaagcttgg ctctctcccg aagaaatgcc 
70921 gtttgatttc ccccatcatt cgcatatcga tggtaaaaac ccatcgaaag cttttgaaga 
70981 gcgttgctta taacgatcat ccccaaattc atgagcaggt ttgttttgat ttaaattcat 
71041 gaacacgttt caatgttgtg atttagaaaa ctctcggatg tgaataaata cctaaaaagt 
71101 gcatcatcac tagagatcgt tttcaagaga aatgaactta tgatgtactt actatatgtt 
71161 gtgacttttg acttatgtac ctgcactagc tttctatctt ccttgctata tatttcagtc 
71221 tgaaagattt tttttaatct tcttttcaat gtcaaatact cgtataattt gattgcttct 
71281 ctactactaa ctagttgatg acggcaagaa aatattacag ggccttatac agataaatta 
71341 agagcccagt agagttaaat ttggaatgtg agcaattggg ccttaaccaa acttgcccaa 
71401 tctcattaga atctaaccag ttggttatga taaataaata tgaccgtacc aacgagattt 
71461 gcaatatctc gtgcatctac attcatccga cgattttgga gtcgaaaaat tgaagttatt 
71521 caatagtttt tgtaatatag agctatatat gttaccaaaa gtaaatgggc actacttata 
71581 tatatcaaga aacattacac ctcaaccaca cgaacacaca caaacgaaat atctctctga 
71641 atactctagt caagattact aattaagatt actctcgtaa ataaccacca attacgaaag 
71701 taaaactggc ttagcaaaca aacccataaa taatttgaag tgcttctcta gtctccaact 
71761 actattacta ctactactag ttgatgacga caagaaaaaa gaagttctga ttaacttatc 
71821 aaaccaagga gtttgtttta gtggacgttc catagccatt catcaaacca ttccacgacg 
71881 aacctaaacc gttgatataa ccaccattgc cgtatccacc accgtcggat tttcctgcgc 
71941 ctccgctacc accaccattg gagtagcatt gatcttgctg ccaatcaagc gataacaact 
72001 tcggatttgg cttcacatcc attattgttg ctaccctttg atgatcttct tgatgattgt 
72061 aatggtgatg atcataatta gatagcataa gtctttggca tgtcgatata tccatgagac 
72121 caccaccatt tccattgcct cccgtagaaa tcccattaaa tccaccattg ttgttgttgt 
72181 tgttaagacc tacaccgtga ttcagaccca tgtgatgatt atgatgatga tgatgatctc 
72241 cgttacttcc atgattaacc atgaccaggt tgtcattgtt cactcccatg agatcaaact 
72301 tactgtccaa gaaatcaata ggtctagggc tctgcgaaag caaaccgcca tacttgctct 
72361 ccaagaaacc aacgttacca tgctccggag ttgagtaaga ccccatcatc ccaccaaaat 
72421 gtgaaaaccc tagaggagaa tgttggtaat tttgatgaga atgtgctaaa gccataagat 
72481 cagaggtatt ggcggtaacg atgttggatg gttttttgcc ggaagaagtg gaggaggagg 
72541 aattagagga agatggtttc ttgtttttac ggcatccacc accaaccgga atattcctta 
72601 gagttccgcc ttttgtccag taacggcgac aagtcttgca gaagtaacga ggctgagaga 
72661 ggctgtagtt attgtagtaa cagaacttag tatgtgttga ctcgcaacga ggacactttt 
72721 gaggatggtc gtgaggtgga cgcagcctcc ttccaccgtc catcagagct gcagcggcta 
72781 cagccacggc cgaggcttgt ggtctagtgc tgcaagctgc tagtatgtcg gctgctgacg 
72841 gagaattcgt tgaagagtct aacatgcttc ctcctgatga ctcggattcc taacatttca 
72901 atttacagaa ccatatgaaa atgtggaaaa taaggacgtg ataaacacaa acaggtcttc 
72961 catttgtata ttgacattta ccttagacat ttgttaagaa ataaattttg cttaaaatgt 
73021 tacaaggctt atgttcattt ttggaaaaga aacacaaata caaacgatgg aggtaggtct 
73081 aagtgaagat acctggagcc aatcagaatc catgcaaact tgaagagaag tgagacccat 
73141 tttgtgttct gtatgtttgt ttagtttgag ggagagtgag agtttttaag acaagttcct 
73201 gaacaaaatc tagagagaga aggagaagag agaaatgtga gagatgatga ggcaaggaag 
73261 agtttggggt tgggatgtga ataagaagga aacaagaaga ggacccttct tctcctcggg 
73321 attgctgtct ccactcaaag ctacttagtt ctactactta acttaacctt attattagtt 
73381 cacacttaat tattattttt ttactttttt ttttttaaat gtttgaagtt taatacttat 
73441 tttgatacta aaataaataa tttcgtcaaa aaaatgctta ctgtaactat ctgaaattca 
73501 acaattgatt ttgatcgtgg ataaattcca agtactttat tagaaataaa aatgtctaaa 
73561 tatgaagaca ttatttaatt aatcaatatg ttctgtttcc agttacaaag aaaaaactct 
73621 ttcaaaattt tgattttgag aaagttaata cgtctcgctt tggtgtgatc atgataaaag 
73681 ttaaaacttt aatttcgagt tatttttgta ttacaaatgt ctataaatgt ataaagatgg 
73741 accgtatata cggtcggatg tggcgaggaa aaagaaagcg tcggtggttc caaaatccac 
73801 attctttggt gggtctacgt caacttgacc aatcatcttt atcaatctaa cggttaagat 
73861 caaacagtgg gacctaaatg gacaacgtga gccgttagat gggttcagaa atagcggctt 
73921 gatcttcaca caacagagac aaaagtgaga gagaataata tctttttttg aagttttgtc 
73981 tctctgtggt ttttcagact tacgataaag aaggacgagt tttgataact taggtgggcc 
74041 tgttaatggc tccactcgct cgctcctctc aagcaaagta tctattctct tgccacctgt 
74101 cactttttct gcttcttcta ccatgtggta atatgattca agtttttatt tttttgactt 
74161 cttgaatcat tagttaatta tttgaagagc taaactactt ttgatgtttt tcttattact 
74221 aagtttcgaa attaaagtta aaagagtttg atcgatggaa aaagaagagc aagagacaaa 
74281 agtttgaggc tgtgactgtg tttttttatc aactgaaaaa attaggtttt caaagttctt 
74341 tttcaactat aaaatcggta tttcataaat aatactatca agtaattttg ctagtcgcaa 
74401 taatactttt aacataacaa ccgattattt aagcttattg tctttttcag ctgattcagt 
74461 tttggtactt acgtatatat tattatcata ggttaagaaa aaaatgttgt tatcataggt 
74521 gaaatcattt tatttgcgta catgaaattt atattagtat tttgttaagt tgatcgtgtt 
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74581 taatttgtgt gttaaatcat catatttttt 
74641 ttagaaacat attcatctga cggtaggata 
74701 atacttgtat gttggaaaat gttaaaagtg 
74761 aattccccct tgggccttaa ctgatccttg 
74821 attttttggt ctttgataaa ttctcttttt 
74881 cttcaatgta taattaagta accttcataa 
74941 aatagaggct caaactttga atttaacgtg 
75001 aaggatagct cagataagaa acagtttaat 
75061 attttctggc gggaaacata gaaaccattg 
75121 aaaataaaaa aagagactta cttaagagtt 
75181 ttgatgagct gatggtggga tttcaaatcg 
75241 tgtgacacat gctatataca tggactacaa 
75301 atctacatat aagactaggc aatagcaata 
75361 tttttttttc cttcgataac tttattaatc 
75421 acatgagaaa tgtaggacat gaatgataca 
75481 ttttagctaa cggatctgca cacgaatttt 
75541 gtaaatgttt tattgatgat taaagatcac 
75601 ataatctatt tgtattaaaa tgatttttgg 
75661 aaagattgaa acgaatcaaa cctcgttata 
75721 atacaatacg gttaaaatga tgttattaac 
75781 tacgaataag tgagtcgaaa atttaataaa 
75841 gacaagtggg aaactgaaga ttgtaaggat 
75901 tggttttttc ttttaaaata gaacttataa 
75961 atcgaaaatg gtgtgagaaa gaataaatta 
76021 tttctttggc acctatatat ctctatttag 
76081 atatctgtcc cgcgtatctt tgttctattg 
76141 taagttatga ttcacaacat catgagattt 
76201 ggaaaaaatg aagtatatgt aaaatggagt 
76261 gattatatgt aaatttgtac aaacaggaaa 
76321 caaaaattta aaacttccta acaacttggt 
76381 accaactgat caaagaaaat gatcttcctt 
76441 atgaacataa accatgtcta attgagatca 
76501 tctgtctatg tatttcttct tgaatgttat 
76561 tgcggaattt gaatatttct accatatatt 
76621 ggattacata tgctttcata aaggttgaga 
76681 aaccttatgc ttatccaacg aaatttgaaa 
76741 agttgtatta ttctccttta gtataattat 
76801 gtacctctat attttaaagt ttaaatcatt 
76861 aatgaatgga cgtaaattgt tcgatcgatt 
76921 atctagttaa taagcgttta agaggatggt 
76981 cattagcacg tcacgactgt tcaccattct 
77041 ttgcagttgt aggcagagga ggtaacaaat 
77101 cgatttctcg atcatccagg ttctctatga 
77161 ataaaccatg aagaagagaa attaaatgca 
77221 acaacaaaca aaccggtaac agttcgacta 
77281 gaatctcagc tttagcgagt ttgaaatctt 
77341 ctcgtgtttg agtggaagca gcagtctcca 
77401 ccaattagca acaaaagtgc actcttaaga 
77461 agaaccttgt attctgatct agcaattgga 
77521 cctctcgagt taagaaagtc aagcacttcg 
77581 actctgcaac aaccacacca aattttaact 
77641 acaatggaag atggatgata cattttcatc 
77701 aggaagcttt ttcttcaacc aaacgaagtc 
77761 aacgatgctc caaaatcaga gtttttgctc 
77821 aggaacagat gattctcgtt cccacaaatc 
77881 cgtttctaaa tcgaaaatat ttaggtcacg 
77941 agcttaaagt gaaacccttg gattcgatca 
78001 aagtaccttc tcttctttga cggaaaggat 
78061 tgactcacaa cacacaaaat atcaacgtca 
78121 gagtattacc aaagctacta attaa 



ttgaattgag taccacatta cacttttaaa 
agaagagtct aaagttggga attagtaaat 
gttgacgatg aagtaatctt gttacgaaag 
aagaaaagag gttattttta atctgttttt 
ttgtaagtaa aagtttccat cttattcgcc 
tataatatat atactatata taggttagag 
cagtttactg ataacattga gtgttttcat 
tatcaaattt aagcgaaact aagattgtat 
cgattccact aaagttcact aaaataaaaa 
tgtttcttat agcttaaaca aacaaatatt 
aaattccgcc cgaggcccat gccattataa 
ttaaatattg gaaagtggag gacgattaat 
ctatagtttc tagaatttga tttcaatgtt 
atcatggttt acatcattgt ttataagagg 
atgcataatt gagagggctt gagacagcca 
gctcccgatg ccgaaatgta cttcacctgt 
aataaatcaa aattttcata ttaaactgat 
tagtattcct aaaattgtca tatggaaacc 
attataccga catttgttac atgcacgatt 
aaattgtaat catctaagtt tatcatacaa 
ccttaaaggg aaagcttcat aactatatgg 
ctagggagaa tacttcatag ttggttcaca 
aaagaagaaa ggaaagagga ataaaagggc 
cacaagataa gctaagcgtg acaaagacaa 
tgagacccac tttttaaagt taacaaaagt 
catcactcat tacttgtcat tacatcatca 
tcagtctagt cctataatat tgtgatattt 
tgatgtaagt ttaagttaca tactcttaag 
attggatact aaaagaagca tatcagaaaa 
tttacccaaa ccgaaataaa tcacttccaa 
taccgggatc acgactgaac cagcacacta 
caaacactac aagagtatta tattcaaaat 
tctgattatg cttcaactca accatatgta 
tatcattata gctcagtgaa acaatggaat 
tacctatttt tgctcaatat caagatgtca 
taatattcga caagaaaagt atattaaata 
agaacatatt cctctacact tttgtgggtc 
tagtatggac ctgttttttt tttctttgtt 
atcttcttaa cttaaaagat aacaaactca 
tacaaaatca aaacataaac tcaacaactt 
ctgtttcttc ttcatcatca tctttaggac 
ccttcacaag ctctaatatc ccatcagtgt 
tctacaagag agtcacaatc aacaaatgtt 
gtgatagaaa tggtagtgta taagctagaa 
tagaagaagg ccggagattg atgatattga 
tacacttgtc tgcgaatttg ttaatgctct 
ccaaataatc atagacctat aaagatcatt 
ccaaatcaga agagagatat tgcaggcaag 
gctataactc ttgtagtatc ttttgatgca 
aaattggtca gtgctcctgc atttgccttg 
acaaaaatag agaaggaatc gaacaaaaac 
tcttaggttg agcagagaga cttcaaccac 
gttttaacaa tatgggaaga gaacaacact 
ctgaaaaatt caatgggaac atcaacatca 
atgatgcaat gggaacatca acatcaataa 
ttcagtacta agcaccttaa tatgaatcaa 
aaaataatga ccaatttaag ggaagaaaat 
tagttcaaat actagaagta gctcgctgat 
cgtaattaag atcaattact agttggattt 
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LOCUS 

DEFINITION 
ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



REFERENCE 
AUTHORS 



TITLE 



JOURNAL 
MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



COMMENT 



viewer_fcgi 

ABOO9053 78145 bp DNA linear 

Arabidopsis thai i ana genomic DNA, chromosome 5, Pi 
AB009053 BA000015 
AB009053.1 Gl: 2656029 



PLN 27-DEC 
clone:MQB2. 



■2000 



FEATURES 

source 



CDS 



, IV. 

by 



in 



Arabidopsis thai i ana (thale cress) 
Arabidopsis thai i ana 

Eukaryota; vi ridiplantae; Streptophyta; Embryophyta; Tracheophyta; 
Spermatophyta; Magnoliophyta; eudi cotyledons; core eudicots; 
Rosidae; eurosids II; Brassicales; Brassicaceae; Arabidopsis. 

1 (sites) 

Sato,S., Kaneko.T., Kotani,H., Nakamura,Y., Asamizu,E., Miyajima,N 
and Tabata,S. 

Structural analysis of Arabidopsis thaliana chromosome 5 
Sequence features of the regions of 1,456,315 bp covered 
nineteen physically assigned Pi and TAC clones 
DNA Res. 5 (1), 41-54 (1998) 
98290546 
9628582 

2 (bases 1 to 78145) 
Nakamura.Y. 

Direct Submission 

Submitted (27-NOV-1997) Yasukazu Nakamura, Kazusa DNA Research 
Institute, Department of Plant Gene Research; 1532-3, Yana, 
Kisarazu, Chiba 292-0812, Japan (E-mail : ynakamu@kazusa.or.jp, 
Tel =81-438-52-3935, Fax:81-438-52-3934) 
Address for correspondence: kaos@kazusa.or.jp 

For the latest information on annotation of this clone, please see 
http : //www .kazusa . or . j p/kaos/cgi -bi n/agd_graph . cgi ?c=mqb2 
Genes with similarity to proteins in the databases are described 
'product 1 or 'note' qualifiers. Genes that have no significant 
protein similarity are described as •unknown protein 1 . 
The software programs used to predict genes include: Grail 
(informatics Group, Oak Ridge National Laboratory, 
http://compbio.ornl.gov/Grail-l-3/), . _ 

GENSCAN (Chris Burge, MIT, http://CCR-081.mit.edu/GENSCAN.html), 
NetGene2 (S.M. Hebsgaard, et al . , CBS, Technical university of 
Denmark, http://www.cbs.dtu.dk/services/NetGene2/) and 
SplicePredictor (volker Brendel, Stanford university, 
http : //greml i nl . zoo! . i astate . edu/cgi -bi n/sp . cgi ) . 
Genes encoding tRNAs are predicted by tRNAscan-SE 
(Sean Eddy, Washington university School of Medicine, St. Louis, 
http://genome.wustl.edu/eddy/tRNAscan-SE/). 

This sequence may not be the entire insert of this clone. It may 
shorter because we remove overlaps between neighboring submissions 
The 5' clone is MRG21 and the 3' clone is MJH22. 
Locati on/Qual i f i ers 
1- ■ 78145 

/organi sm= n Arabi dopsi s thai i ana 
/mo T_type=" genomic DNA" 
/strain= n CoTumbia" 
/db_xref= n taxon:3702" 
/chromosome^ 1 5" 
/clone="MQB2 n 
/clone_lib= n Mitsui Pi" 

join(2222. .2367,2456. .2527,2611. .2682,2768. .2839, 
2925.-2996,3080. .3151,3280. .3386,3478. .3654,3749. .4081, 
4167. .4421,4505. .4638,4731. .4961) 
/note="gene_i d : MQB2 .2" 
/codon_start=l 
/evidence=not_experi mental 
/product= n receptor-like protein kinase 
/protei n_i d= M BABl0839 . 1" 
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be 



viewer_fcgi 
/db_xref ="GI : 10177448" 

/translation="MFVGFALLELKSGFNDTRNSLENWKDSDESPCSWTGVSCNPQDQ 

RWSINLPYMQLGGIISPSIGKLSRLQRLALHQNSLHGNIPNEITNCTELRAMYLRAN 

FLQGGIPPDLGNLTFLTILDLSSNTLKGAIPSSISRLTRLRSLNLSTNFFSGEIPDIG 

VLSRFGVETFTGNLDLCGRQIRKPCRSSMGFPWLPHAESADESDSPKRSSRLIKGIL 

IGAMSTMALAFIVIFVFLWIWMLSKKERKVKKYTEVKKQKDPSETSKKLITFHGDLPY 

SSTELIEKLESLDEEDIVGSGGFG7VYRMVMNDLGTFAVKKIDRSRQGSDRVFEREVE 

ILGSVKHINLVNLRGYCRLPSSRLLIYDYLTLGSLDDLLHERAQEDGLLNWNARLKIA 

LGSARGLAYLHHDCSPKIVHRDIKSSNILLNDKLEPRVSDFGLAKLLVDEDAHVTTVV 

AGTFGYLAPEYLQNGRATEKSDVYSFGVLLLELVTGKRPTDPIFVKRGLNWGWMNTV 

LKENRLEDVIDKRCTDVDEESVEALLEIAERCTDANPENRPAMNQVAQLLEQEVMSPS 

SGIDYYDDSHSDYC" 

6605. .6910 

/note="gene_i d : MQB2 . 3 
pir| |T06686 

similar to unknown protein" 
/codon_start=l 
/evidence=not_experi mental 
/protei n_i d="BABl0840 . 1" 
/db_xref="Gl : 10177449" 

/translation="MASVPVRPLPLLRRNITSTTASKSSPMLANVSSRHSLGISTYDE 
FLKQIKTPATVNHRRRVSTWASAGNLTAPSWDSWKPDKTAAATALLLSDVIWPAAG 
join(7941. .8060,8561. .8728) 
/note="gene_i d : MQB2 . 4 
pi r | IT06685 

similar to unknown protein" 
/codon_start=l 
/evidence=not_experi mental 
/protei n_id="BABl0841. 1" 
/db_xref="Gl : 10177450" 

/trans! ati on="MALLGRMDQMLSPKGISMSVAPLGAVSAILFITPSAPAARKYNI 

FLAQIGCAAIGVVAFSVFGPGWLARSVALAASIAFMVITRANHPPGKYLLL" 

joi n(12223 . . 12225 , 12351. . 12456 , 12674 . . 12891, 13320. . 14669) 

/note="gene_i d:MQB2 . 5" 

/codon_start=l 

/evidence=not_experi mental 

/product="nitrate transporter NTLl 

/p r ot ei n_i d= " BAB10842 . T' 

/db_xref="GI : 10177451" 

/t ransl ati on="MDEANRLSAWNGYVDWRSRPALRGRHGGMLAASFVLWEVLENL 

AFLANASNLVLYLSTKMGFSPSGAANAVTAFMGTAFFLALLGGFLADAFFTTFHIYLV 

SAAIEFLGLMVLTVQAHEHSTEPWSRVFLFVGLYLVALGVGGIKGSLPPHGAEQFDEE 

TSSGRRQRSFFFNYFIFSLSCGALIAVTVWWLEDNKGWSYGFGVSTAAILISVPVFL 

AGSRVYRLKVPSGSPITTLFKVLTAALYAKYKKRRTSRIVVTCHTRNDCDDSVTKQNC 

DGDDGFLGSFLGEWRERESLPRPLRCTEEQVKDVKIVIKILPIFMSTIMLNCCLAQL 

STFSVQQASTMNTKLGSFTVPPAALPVFPWFMMILAPTYNHLLLPLARKSTKTETGI 

THLQRIGTGLVLSIVAMAVAALVETKRKHWVSCCSNNNSSSYSSSPLPITFLWVAIQ 

YVFLGSADLFTLAGMMEFFFTEAPSTMRSLATSLSWASLAMGYYFSSVLVSAVNFVTG 

LNHHNPWLLGENLNQYHLERFYWLMCVLSGINFLHYLFWASRYVYRSNQG 

joi n(15956. .16144,16242. .16362,16458. .16549,16632. .16728, 

16810.. 17171) 
/note="gene_id:MQB2 . 6" 
/codon_start=l 

/evidence=not_experi mental . „ 

/product="hypersensitive-induced response protein 
/protei n_i d=^BABl0843 . 1" 
/db_xref="GI : 10177452" 

/trans! ati on="MGNLFCCVQVDQSTVAIKETFGKFEDVLEPGCHFLPWCLGSQVA 
GYLSLRVQQLDVRCETKTKDNVFVNWASIQYRALANKANDAYYKLSNTRGQIQAYVF 
DVIRASVPKLLLDDVFEQKNDIAKAVEEELEKAMSAYGYEIVQTLIVDIEPDEHVKRA 
MNEINAAARMRLAANEKAEAEKILQIKRAEGEAESKYLSGLGIARQRQAIVDGLRDSV 
LGFAVNVPGTTAKDVMDMVLVTQYFDTMKEIGASSKSSAVFIPHGPGAVRDVASQIRD 

GLLQGSSANL" 
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viewer_fcgi 
complement (18313. .18687) 
/note="gene_i d : MQB2 . 7 
unknown protein" 
/codon_start=l 
/evi dence=not_experi mental 
/protei n_id="BABl0844 . 1" 
/db_xref="Gl : 10177453" 

/translation="MGETEEKVKNHDNKEEEHNKAEKAEKKEKKKDKDKKDKNEDDKN 
GGGEEGEDQEKKSKKKDKKAKKEKNPEDKKDPEKLKMKLQKIEEKIQAMVLKKDEIVK 
LIHDAEQAKPSTAAVDAPPPTN" 

complement (join (19366. .19614,19726. .19928,20027. .20114, 
20250. .20294,20508. .20612,20773. .20823,22008. .22063, 
22469. .22538,22641. .22739,22843. .22955,23094. .23214, 
23295.. 24029)) 

/note="contains similarity to nuclear protein ZAP 

gene_id:MQB2.8" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_id="BABl0845 . 1" 

/db_xref="Gl : 10177454" 

/translation="MDNNYQNYHHHHNHNHQQQWRPAPTQPNICPIC7VPHFPFCPPY 
PPPSSFAYNPNFPPPPHLNSPRPGFDSFTGPPVRPPQNHYPPWQPHHGNQWRPVAVDV 
DREADRSYKRARIDTIAGGSPGYGVSESPSPRISWENERRLKMVRDHGYGLAAPSNIE 

.-™».r-™™/-wAn, nnnnnuuDDDVKVKCCMmDDI PVQDPPPI PC^Hp 



MNHQYGSEFRNGGQFNGVAPLPPPPPHHPPPYGGYFSGSNGQPPLPVSPPPPLPSSHr 
SSLFPVTTNSSPTIPPSSSYPQMPNASPSSAQLAPTRSKVIDVSHLLKPPHRSTRPDH 
FVIILRGLPGSGKSYLAKLLRDVEVENGGSAPRIHSMDDYFMTEVEKVEESDSTSLSS 
GRSKRPIVKTVMEYCYEPEMEEAYRSSMLKAFKRTLEDGAFSFVIVDDRNLRVADFTQ 
FWATAKRSGYEAYILEATYKDPTGCAARNVHGITVDQVQQMAEQWEEAPSLYMQLDIK 
SFTRWDDLKENEIQEVDMDMEDDFGLPERKSDNSTQSEEKGATEGSYKSESKWDAESG 
SRTEEVKELSRSKWSNVEEDETENSQSMRRNSKSLPKSSQERQRKGKSVWWGDKGGDA 
GFSIGAARNMNMPSLIIGPGSGYNVKSNPLSAEESRALADAIGKAKVRGIFQDQLRAE 
RESFKAVFDKRHVRIVTKDK" 
25200. .26006 
/note="gene_i d : MQB2 . 9 
pir| IT01480 

similar to unknown protein" 
/codon_start=l 
/evidence=not_experimental 
/protei n_id="BABl0846.1" 
/db_xref="Gl : 10177455" 

/trans! ation="MQTSRLLSFSSNSPSFGSFSSAVDLAAIAARWEEFRDHDQTQS 

DSSPHRDDDNDSDFAFDCPSNTCSQPLATADEIFCNGQIRPLNPYGGNAPVESQPTSK 

ITTLPPRRRRPALRKLMSEDRDPASNSSSEAEEDLTGVPPETYCVWKPKQSNSGDDDL 

QRLSSSPSHSKIKSHSAGFSKRWKLRNLLYVRSSSEGNDKLVFPAPVKKNDETVSDQR 

EEEEPPSKVDGEEEGREREETKRQTYVPYRKDMIGILKNVNGLSRHLRPF 

join(28025. .28190,28244. .28365,28435. .28773) 

/note="gene_i d : MQB2 . 10 

pir||T06151 . „ 

similar to unknown protein 

/codon_start=l 

/evidence=not_experimental 

/protei n_i d=" BAB10847 . 1" 

/db_xref="Gl : 10177456" 

/translation="MINVYISASNKEEGESDWYGILGVDPLADDETVKKHYKTLALLL 

HPDKNRFNGAEENCVDQKRKPKQEKSEPSASCNKPAEPASSSSSKPVDMTFSNHLNKT 

FPCPNCGQNSAMTNISSTEVTNGRTFIRVSVSPQQEEPSRANSQATSRRSTRHDDANS 

TES FFKKPMPTTGDANSTHEAQRL FKN PMTTTGDANSTH EAQRLFKNP 

compl ement ( joi n(28994 . . 29162 , 29248 . . 29394 , 29684 . .29805 , 

29892 . . 29996 , 30083 . . 30194, 30288 . . 30355 , 30473 . . 30622 , 

30718 . . 30780 , 30846 . . 30971, 31207 . . 31293 , 31448 . . 31641, 

31838. .31928)) 

/note="gb|AAF73140.1 

gene_id:MQB2.11" 
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/codon_start^l 

/evi dence=not_experi mental 

/product="l-deoxy-D-xylulose 5-phosphate reductoi somerase" 
/protei n_id= M BAB 10848 - 1" 
/db_xref="Gl : 10177457" 

/translation= n MMTLNSLSPAESKAISFLDTSRFNPIPKLSGGFSLRRRNQGRGF 

GKGVKCSVKVQQQQQPPPAWPGRAVPEAPRQSWDGPKPISIVGSTGSIGTQTLDIVAE 

NPDKFRVVALAAGSNVTLLADQVRRFKPALVAVRNESLINELKEALADLDYKLEIIPG 

EQGVIEVARHPEAVTVVTGIVGCAGLKPTVAAIEAGKDIALANKETLIAGGPFVLPLA 

NKHNVKILPADSEHSAIFQCIQGLPEGALRKIILTASGGAFRDWPVEKLKEVKVADAL 

KH PNWNMGKKITVDSATL FNKGL EVI EAHYL FGAEYDDI EI VIH PQSI I H SMI ETQDS 

SVLAQLGWPDMRLPILYTMSWPDRVPCSEVTWPRLDLCKLGSLTFKKPDNVKYPSMDL 

AYAAGRAGGTMTGVLSAANEKAVEMFIDEKISYLDIFKVVELTCDKHRNELVTSPSLE 

EIVHYDLWAREYAANVQLSSGARPVHA" 

join(33695. .34217,34455. .34603) 

/note="contains similarity to s-locus protein 1 

gene_id:MQB2.12" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d="BABl0849 . 1" 

/db_xref="Gl : 10177458" 

/translation="MERVLESAFVPCQNTEFGCTKSVSYEKVSSHEKECNYSQCSCPN 
LECNYTGSYNIIYGHFMRRHLYNSTIVSSKWGYSTVDVLINIKEKVSVLWESRQKLLF 
VVQCFKERHGVYVTVRRIAPPASEFKKFSYRLSYSIDGHNVTYESPEVKRLLEVNSQI 
PDDSFMFVPNCLLHGFLIKPANEVQQVTIAQETVMEDPPTSLFKNSVPIREDQIQNAI 
TNSIR" 

join(34959. .35031,35309. .35535,35618. .35660,35750. .35928, 

36354. .36543, 36670. .36759,36898. .36971,37133. .37178, 

37268. .37338,37454. .37498,37595. .37663,37791. .38207) 

/note=" gene_i d : MQB2 . 13 

unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d="BABl0850 . 1" 

/db_xref="GI : 10177459" 

/trans! ati on= n MATHQQTQPPSDFPALADENSQIPEATKPANEVQQATIAQDPPT 

SVFKNSEPIREDQIQNAIKFLSHPRVRGSPVIHRRSFLERKGLTKEEIDEAFRRVPDP 

PPSSQTTVTTSQDGQQAVSTVQPQAMQPWAAPAPLI\n"PQAAFLSRFRWYHAILAVG 

VLAASGAGTAVFIKRSLIPRFKSWVQRIMLEEETDPLKKADAKPSLAEEAVAAAKAAS 

AAASDVARVSQEMMITKNEERKYFEDLTHLLGVQVQEMKSLSNNIRKLEGQSNNIPKI 

YSADQ EVYNGSVTTARKPYTNG SNVDYDTRSARSAS P PAA PADS SAP PHPKSYMDIMS 

MIQRGEKPSNIREINDMPPNPNQPLSDPRIAPKSKPWDYGQAPQDESSNGQWWQQKNP 

RSTDFGYETTTAARFTANQNETSTMEPAAFQRQRSWVPPQPPPVAMAEAVEAIRRPKP 

QAKIDQEAAASDGQSGVSDELQKITKFSESGGDGSGGIKIAEIQEETEQQHISQEGN" 

complement (join(38464. .38624,38740. .38837,38972. .39534)) 

/note="gene_i d : MQB2 . 14 

unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d=" BAB10851 . 1" 

/db_xref ="GI : 10177460" 

/t ransl ati on="MKMKRTASSNSEAQSYNESPHSPLRFHSPLSDAGDLPESRYVSP 
EGSPFKIENPKSIVAGNKLTQFSPLPSPIPPPPPQFPPPRRQRNARVPMNSSSDKSPS 
SMVVHNSWVREDGGQTTTRKAGAPINGEESTRTTVNRARGDDLVSLTALGFRITEVIL 
CVISFSIMAADKTQGWSGDSYDRYKEYRFEACDAACYIAKESYMINCGFHDLFVFSMD 
QVSAATRVDDWVSNWGKDEFTQMATASIAVSFLAFGAFAVSALISSYRLFTHASS" 
complement (40804. .41412) 
/note="gb|AAB60771.1 
gene_id:MQB2.15 
similar to unknown protein" 
/codon_start=l 
/evi dence=not_experi mental 
/protei n_i d-"BABl0852 . 1" 
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/db_xref="GI : 10177461" 

/translation= n MYEFTSNSWRNLDVIIPDQAYLKCDGHACASLSGNTYWVSWIEK 
GDNDDYSLLSFDFSTERFQRLCAHFHHQPCRVDTIALSVVREEHLSLFYQSRQTLKVE 
IWVTVEIETTFVSWSKFLTLDLVSPCLSRSMSFYILDEEKKIWCCDESENFYYSKLV 
WIAREGQEYRPSPDKSVFCGIQAAHFQCYRCIPRLFGYVPKD'' 
CDS complement (join (42932. .43267,43348. .43429,43535.-43780, 

44079. .44308)) 
/note="gene_i d : MQB2 . 16 
unknown protein" 
/codon_start=l 
/evi dence=not_experi mental 
/protei n_i d="BABl0853 . 1" 
/db_xref="GI: 10177462" 

/translation="MLSSSPAVTTASHLHPPPSPETYQIPLNLLSSPHITRRDLFKTL 
SVCIATPSLSVSIAAPANARGLFQMPPLRLSNRYYLVRAGESDYESLGIINTNPVAKT 
SVDSGLSEKGKKQTLRAALQLKAMGACDRNCWLWPSITQRAYQAAEIIAAINGISRSY 
IVPEYSFLDARGLGAYEGKKLESISEVYALDSISMKTKPPPISDGTPNESVSDVFVRV 
TQLMSILETQYSEDTIVIVSPDSDNLSVLQAGIQGLDLRRHSELYFGPGEVRLLDANS 
IPVYKQPASAVYKCKKPPNCD" 
CDS complement (join (45007. .45189,45320. .45481,45704. .45920, 

45991. .46027,46121. .46163)) 
/note= M contains similarity to MtN3 protein 
gene_id:MQB2.17" 
/codon_start=l 
/evi dence=not_experi mental 
/protei n_i d="BABl0854 . 1" 
/db_xref="GI : 10177463" 

/t ransl ati on= " MTDPHTARTI VGI VGNVI S FGL FCAPI PTMVKIWKMKSVS EFKP 
DPYVATVLNCMMWTFYGLPFVQPDSLLVITINGTGLFMELVYVTIFFVFATSPVRRKI 
TIAMVIEVIFMAWIFCTMYFLHTTKQRSMLIGILCIVFNVIMYAAPLTVMKLVIKTK 
SVKYMPFFLSLANFMNGNA/WVIYACLKFDPYILVNPHIYLYCLELKSLHLKKD" 
CDS ioi n(47268 . . 47485 , 47655 . - 48177) 

/note= n gb|AAD21700.1 
gene_id:MQB2.18 
similar to unknown protein" 
/codon_start=l 
/evi dence=not_experi mental 
/protei n_i d="BABl0855 . 1" 
/db_xref="GI : 10177464" 

/t ransl ati On="MKRGRQEKKTSRSPKRRQQRQNEISERENSNGIHIPFDVITDIL 
SRLPVKSLVRFQCVSKLWSSRITLLIMTRKTILLPEVKHDRWSNSCDGLFGYDPVEKQ 
VFTLVGGPMKQQWRSLDIQGIWNHSPEARSSGLCIKEFIYYIAHVESWDDPEFYELVR 
FDVRHESFDRIQMPITLQMNQQLSEVSFDELTLVNYQGKLGCIRYTKASAEMWIMEDH 
I EQQEWS KMMI F EKLGIAS LVSVLMVRL " 
CDS 48700. .49203 

/note="gene_i d : MQB2 . 19 
pir| IT06681 

similar to unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d="BABl0856.1" 

/db_xref="GI : 10177465" 

/t ransl ati on="MELSQSDPTRDPDTRYDQRCCCFPSFRRSRSSTAVGYSSWGRIR 
TVDDSNHSGDHGDEPRWWIRASLKIREWSEIVAGPRWKTFIRRFNRDPRRGRDWDASE 
KFQYDPLSYSLNFDDDDEEDEYVGLGGLRSFSTRFASVPVYSGKAPAISPTSLSALTP 
RNEIIES" 

CDS join(51872. .51976,52437. .52524,52669. .52778,52887. .52950, 

53041. . 53105 , 53199. . 53264, 53336. . 53448, 53539. . 53575) 
/note="gb|AAC63014.1 
gene_id:MQB2.20" 
/codon_start=l 
/evi dence=not_experi mental 
/product="rac GTP binding protein AraclO" 
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/protein_id= M BABl0857.1" 
/db_xref="Gl : 10177466" 

/trans1ation="MASSASKFIKCVTVGDGAVGKTCMLICYTSNKFPTDYIPTVFDN 
FSANVWEGTTVNLGLWDTAGQEDYNRLRPLSYRGADVFVLSFSLVSRASYENVFKKW 
IPELQHFAPGVPLVLVGTKLDLREDKHYLADHPGLSPVTTAQGEELRKLIGATYYIEC 
SSKTQQNVKAVFDSAIKEVIKPLVKQKEKTKKKKKQKSNHGCLSNVLCGRIVTRH 
CDS joi n(58359. . 58467, 58985. . 59082 , 59181. . 59357, 59481. . 59581, 

59708 . . 59783 , 59867 . . 59926, 60030 . . 60214 , 60377 . . 60473 , 
60588. .60674,60761. .60819,60909. .61000,61095. .61333, 
61493. .61711) 
/note="gene_i d : MQB2 . 21" 
/codon_start=l 
/evi dence=not_experi mental 
/product="permease 1" 
/p rot ei n_i d= " BAB108 5 8 . 1" 
/db_xref="GI : 10177467" 

/translation="MAGGGAPAPKADEPQPHPPKDQLPNISYCITSPPPWPEAILLGF 
QHYLVMLGTTVLIPTALVPQMGGGYEEKAKVIQTILFVAGINTLLQTLFGTRLPAWG 
ASYTFVPTTISIILSGRFSDTSNPIDRFERIMRATQGALIVASTLQMILGFSGLWRNV 
VRFLSPISAVPLVGLVGFGLYEFGFPGVAKCIEIGLPELLILVFVSQYLPHVIKSGKN 
VFDRFAVIFAVVIVWIYAHLLTVGGAYNGAAPTTQTSCRTDRAGIIGAAPWIRVPWPF 
QWGAPSFDAGEAFAMMMASFVALVESTGAFVAVSRYASATMLPPSILSRGIGWQGVAI 
LISGLFGTGAGSSVSVENAGLLALTRVGSRRWQIAAGFMIFFSILGKFGAVFASIPA 
PIIAALYCLFFAYVGAGGLSFLQFCNLNSFRTKFILGFSVFLGLSIPQYFNEYTAIKG 
YGPVHTGARWFNDMVNVPFSSEPFVAGSVAFFLDNTLHKKDSSIRKDRGKHWWDKFRS 
FKGDTRSEEFYSLPFNLNKYFPSV" 
CDS join(63508. .63754,64012. .64142,64254. .64361) 

/note="gene_i d : MQB2 . 22 
unknown protein" 
/codon_start=l 
/evi dence=not_experi mental 
/p r ot ei n_i d= " BAB108 59.1" 
/db_xref="GI : 10177468" 

/t ransl ati on="MGNCQAAEAATTVIQQPDGKSVRFYCTVNASEVIKSHPGHHVAL 
LLSSAVPHGGSLRVTRIKLLRPSDNLLLGHVYRLISSEEVMKGIRAKKSGKMKKIHGE 
FSVAEEEINPLTLRSESASDKDTQRRIHEKQRGMMNTGGATNKVRAWQPSLQSISEST 

S" 

CDS join(65466. .65534,65631. .65697,65804. .66651) 

/note="gene_i d : mqb2 . 2 3 
pi r | |T06676 

similar to unknown protein" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n_i d="BABl0860 . 1" 

/db xref="GI : 10177469" 

/t ransl ati on="MITDSITNASATSAPRDSGKKKRNNKSAKMKQNKLGLRREQWLS 
QVAVSNKEVKEERSVNRSQKPHHESSDKVRREEDNNGGNNLLHHESFMESPSNSSVGG 
TYSSTNFSGRSSRSSSSSSGFCSGNITEEENVDDDDDGCVDDWEAVADALAAEEEIEK 
KSRPLESVKEQVSVGQSASNVCDSSISDASDWGVEDPKQECLRVSSRKQTSNRAWRL 
DDDLRPQGLPNLAKQLSFPELDKRFSSVAIPSSCPICYEDLDLTDSNFLPCPCGFRLC 
LFCHKTICDGDGRCPGCRKPYERNMVKAETSIQGGGLTIRLARSSSMFCKF 
cos compl ement ( j oi n (67381 . . 67564 , 68168 .. 68238 , 68327 . . 68404 , 

68484. .68560,68644. .68794)) 
/note="dbj | BAA34728 . 1 
gene_id:MQB2.24" 
/codon_start=l 
/evi dence=not_experi mental 
/product=" response regulator 6 
/protei n_i d="BABl0861 . 1" 
/db xref="Gl: 10177470" 

/translation="MAEVMLPRKMEILNHSSKFGSPDPLHVLAVDDSHVDRKFIERLL 
RVSSCKVTVVDSATRALQYLGLDVEEKSVGFEDLKVNLIMTDYSMPGMTGYELLKKIK 
ESSAFREVPWIMSSENILPRIDRCLEEGAEDFLLKPVKLSDVKRLRDSLMKVEDLSF 
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TKSIQKRELETENVYPVHSQLKRAKI" 
CDS join(69548. .69724,70136. .70276,70368. .70444,70544. .70708, 

70825. .70993) 

/note="contains similarity to isoamyl acetate-hydrolyzing 

esterase 

gene_id:MQB2.25" 

/codon_start=l 

/evi dence=not_expe ri mental 

/protei n_i d= u BABl0862 . 1" 

/db_xref="GI : 10177471" 

/translation="MRPEIVLFGDSITAQSFRSGGWGSALADAYSRKADVVVRGYGGY 
NTRWALFLLHHIFPLGSSSPPVATTIFFGANDAALKGRTSDRQHVPVEEYTDNVRKIV 
QHLKKCSPTMLIVLITPPPIDEAGRQSYAESIYGEKAMKEPERTNETTGVYAQHCVAL 
AEELGLRCVNLWSKMQETNDWQKKYLSDGLHLTPEGNGWFDEVSRVFREAWLSPEEM 
PFDFPHHSHIDGKNPSKAFEERCL" 
CDS complement (71819. .72865) 

/note="contains similarity to dof zinc finger protein 

gene_id:MQB2.26" 

/codon_start=l 

/evi dence=not_experi mental 

/protei n„i d="BABl0863 . 1" 

/db_xref="Gl: 10177472" 

/trans! ation= n MLDSSTNSPSAADILAACSTRPQASAVAVAAAALMDGGRRLRPP 
HDHPQKCPRCESTHTKFCYYNNYSLSQPRYFCKTCRRYWTKGGTLRNIPVGGGCRKNK 
KPSSSNSSSSTSSGKKPSNIVTANTSDLMALAHSHQNYQHSPLGFSHFGGMMGSYSTP 
EHGNVGFLESKYGGLLSQSPRPIDFLDSKFDLMGVNNDNLVMVNHGSNGDHHHHHNHH 
MGLNHGVGLNNNNNNGGFNGISTGGNGNGGGLMDISTCQRLMLSNYDHHHYNHQEDHQ 
RVATIMDVKPNPKLLSLDWQQDQCYSNGGGSGGAGKSDGGGYGNGGYINGLGSSWNGL 
MNGYGTSTKTNSLV" 

CDS complement (join (76991. .77131,77234. .77386,77466. .77583, 

77764.. 77852)) 
/note="dbj|BAA95748.1 
gene_id:MQB2 .27 
similar to unknown protein" 
/codon_start=l 
/evi dence=not_experi mental 
/protei n_i d="BABl0864 . 1" 
/db_xref="Gl: 10177473" 

/translation="MICGNENHLFLDVDVPIEFFRSKNSDFGASVKANAGALTNFEVL 
DFLNSRGASKDTTRVIAPIARSEYKVYDYLVETAASTQTRESINKFADKCKDFKLAKA 
EILNIINLRPSSIVELLPIIENLDDREIDTDGILELVKDLLPPLPTTASPKDDDEEET 
ENGEQS" 

BASE COUNT 24548 a 13808 c 13982 g 25807 t 
ORIGIN 

1 gatctgcaag ttttctctat atataactta ctgttttgtc actgtttcta gtggtttgtt 
61 catgtctata tcctcttgtc ttgtgtgcta ttggtttatc aatgttgagc tcatcactat 
121 aaatccttaa gctgctcttt aatcttattg gaacaaaact ttccggtgaa gctgcaagta 
181 ctttctagtt taatcttata tgttgcttgc tgttacatat gggatatgaa ttcattgatg 
241 actatcgatt tgtgaaagta tactgtcttc tttataatat acttgtttct gcaagatatg 
301 ttgctatgct catcatgttg tttgttgtat gtgtctatat ggcttacata cttggttcat 
361 tctctgtgtg cagttggtga tttgaaccat ttgatatctg ccactatgtc tggtgtgact 
421 tgctgtctga ggttccctgg tcaactcaac tctgacctcc gtaagcttgc tgtgaatctc 
481 atcccattcc ctcgtcttca cttcttcatg gttggttttg ctcctctcac ctcaagaggt 
541 tcacagcagt accgctccct cacagtccct gagctcaccc agcaaatgtg ggactccaag 
601 aacatgatgt gtgctgcaga cccaaggcac ggacgctacc tcacagcctc tgccatgttc 
661 cgtggcaaga tgagcacaaa ggaagttgac gagcagatgc tgaatgttca gaacaagaac 
721 tcgtcctact ttgtggagtg gatccccaac aacgtgaaat caacagtctg tgatatccca 
781 cctactggtc tgaagatggc ttccactttc attggaaact caacatcgat ccaagagatg 
841 ttcaggcgag tgagtgagca gttcacagct atgttcagga ggaaggcttt cttgcattgg 
901 tacacaggtg agggaatgga cgagatggag ttcacagaag cagagagcaa catgaacgat 
961 cttgtgtcag agtaccagca ataccaagat gcaacggctg atgaagaagg tgactacgag 
1021 gatgaggaag aaggtgaata ccaacaggaa gaagagtact gagagtaatt tagttataaa 
1081 aaccgcttga aaaaatcaat ttagtcgttt gctacttttt ttcttaaaaa aaaaaatgag 
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1141 aacctcaact accagttgca ggtttatttc tatgcttgta tttgacttat ctggatgatg 
1201 tttatgtact ttgtttttaa atttggttcg gtctttagtt tgaatcttcg tttaagctat 
1261 tattgactgt attgttccta atctcgttaa agactttggg cttatgattg actaaccttt 
1321 gggcttatga ttgactaacc tttgggcttt ggatttcttc atttattttt aagagctcgg 
1381 cccattttcg tggtgactaa attacactct tcgagataaa acagataaga aatttacttt 
1441 tgatgtaata aatattgttg ctacgaagta ttttactttt ggaaataaat agggacgaca 
1501 ttagtgttaa tactcttgta aattttgtca gattacacat tattttacag atctctcaga 
1561 caaagtaaat acaaaaacga cacagtttcg taactttcac tcgcgtctca agtacaatct 
1621 ctaaattact cgctttctgt gaaagacacg tgtattttgt gacttaaata acagcgagta 
1681 gattttagaa ccatagtcgc gagtgttttt ataggcacag atatatttga attatgtctc 
1741 ctcgcaacgg gtcgctctct ctctctcctc tgcaccagtc tccaagggta cagattttga 
1801 aaaaccactc ctttcactta gctcgaaaag aagagggaaa aacaaaataa taaaaccaaa 
1861 aaaatgataa attaaagaat tctttttagg aaaaacaaaa gtaaagattt ttcatcatga 
1921 gtcttcctcc tcttactcat acggtcatac ccaatcacta ctaacctctc tccattctcg 
1981 aattaggtca ctctatttgg gttgaaaaaa tctcatattt tcgtctttgg aaccttaaga 
2041 actttctctt ttggaatcgg tggaatcagt gaaatgggta tctcgaattg ggttttctct 
2101 gtaatttctg tagctaccct ttttgtctcc tgctcctttg ctctcactct tgatggttag 
2161 tcaaaaccca ctttactcat aaatctttgc ttttttggtt ggtgagaaat ctgagatttt 
2221 gatgtttgta ggatttgctc tattggaatt gaagagtgga tttaatgata cgaggaactc 
2281 actagagaac tggaaagatt cagatgagtc tccttgttct tggactggtg tctcctgtaa 
2341 tcctcaagac caaagagttg tttctatgta aaaatatgct cttcttcgtt gataaagtct 
2401 caatctttcg attatttctt tacctgatta tgttcttctt atgtggatta tgcagaaact 
2461 taccatatat gcaattagga gggataatat ctcctagcat tgggaagctt agtcgattgc 
2521 agagactgtg agtagtagat ttggctctta tgctaaattt tggtctcttt aagtagtttg 
2581 tttaattcaa gtttggtggg agttatgtag ggcacttcat cagaatagct tacatgggaa 
2641 cattcctaat gaaatcacca actgcactga gctaagagct atgtaagcca gaattttgca 
2701 attgggaata tcaagccttt ggttagtgtt gagccataaa tatatatctg gttaaacatg 
2761 ctttcaggta cttgagggcg aattttctcc aaggcgggat tccaccggat ttaggcaacc 
2821 ttacatttct tactatattg taagattcaa tttttttttt ttttttttac ttcttttcca 
2881 atatgatcat tttcaagaat ttctgatgtt tgggatatct tcagggatct atcaagcaat 
2941 acactcaagg gtgctattcc ttcttcaatt agtcgattga cgcggttacg ctccttgtaa 
3001 gttacaaaca gaatctcgtg tttagatgta gttgtgcaag atgtgtcagt ttaatgtatt 
3061 tactctttgt ttgattcagg aacttgtcaa ccaacttttt ctctggtgaa ataccggata 
3121 ttggagttct cagcagattc ggggtcgaaa cgtgagattt ctcttctata taattataac 
3181 tagttgtttg aacatcatca agaacttaag aaaaactttc ttgcttatgt tagactagga 
3241 tgttattttc tgatagttgt tttctgtctt tatggttagt ttcactggta atttggatct 
3301 ctgtggccgg caaattcgca agccatgtag atcatcaatg ggtttccctg ttgttcttcc 
3361 tcatgcagaa agtgctgatg aatcaggcaa gatcttatta ttaaagccaa tcatcacgtc 
3421 ttgaggctcc ttgactaaac tttctgattc ttgatttctc ttttgcaatc cacacagatt 
3481 ctccaaagcg atcatcacgc ttgattaaag gaatcttgat cggcgcaatg tctacaatgg 
3541 ctcttgcatt catcgtgatc tttgttttcc tatggatttg gatgctctca aagaaggaaa 
3601 gaaaagtaaa gaagtacaca gaagtcaaga aacaaaagga tccatccgaa acaagtataa 
3661 catttgcata aaagagaaaa actagttttc ttttcttcct gcttatcatt tttctaaatt 
3721 ccgtttcttc atttgtcttt aaaaaaaggt aaaaagctga ttactttcca tggtgatctt 
3781 ccatactctt caactgagct gattgagaag ctagagtctc ttgacgagga agacattgtg 
3841 ggttcgggag gatttggcac ggtttatcga atggttatga acgatcttgg aacctttgcg 
3901 gttaaaaaga tagataggag tcgacaagga tcagaccgag tttttgagcg agaagtagag 
3961 attttaggta gtgtcaaaca catcaatcta gtgaacctac gtggatactg ccgtttacca 
4021 tcttcaagac ttctcatcta tgattatcta accttaggaa gcttagacga tcttcttcac 
4081 ggtaaataca gttatacata gtttatcttc attttggtct gtgatgcgtc atattaatct 
4141 attttttggt ttctttatct atcaagaacg agctcaagaa gacggtttgt tgaactggaa 
4201 tgctcggttg aaaattgcgc taggttccgc gaggggtctt gcttatctac accatgattg 
4261 tagtcccaaa attgttcacc gtgacataaa atcgagcaat attctactca atgataaact 
4321 agaacctcga gtctcggact ttggtcttgc aaagcttctt gttgacgaag atgctcatgt 
4381 taccaccgtg gtagctggca cctttggcta tcttgctcca ggttctcttc tttgctaact 
4441 tcttttttga atcttggaca ataattttta aagtttctaa ctctttgatg aatcttggaa 
4501 acagagtatc tgcaaaatgg gagagcgacg gagaagtctg atgtgtacag ctttggagtt 
4561 cttctccttg agctcgttac cggaaaaaga ccaacagacc cgatattcgt taaaagaggc 
4621 ttgaacgtcg tcggatgggt aagaagacac ctcaaatctt gtctccgaga agaaacgttc 
4681 tgtttttact tcctaagatt tgggttctaa taaagtgtta tttctctcag atgaacactg 
4741 tgttgaaaga gaatcgatta gaggatgtaa tagacaagag atgcaccgat gtcgacgaag 
4801 agtctgttga ggcattgctc gagatagctg agagatgtac agatgctaac ccggagaaca 
4861 ggccggctat gaaccaggtg gctcagttgc ttgagcaaga agtcatgtca ccttcttctg 
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4921 gtatcgatta ctacgatgat tctcattctg attactgtta gggacttatg cacggctaaa 
4981 agtaaccagg agatcattag cctgcgacgg ttttgttgtt gttgctgctg cgttatgaat 
5041 gttgtgattt aggagcgagg gatttgtttg tatattagat atgaaggtgg agtcaagatt 
5101 attgagcgtg cactgttctt gtgcacttta tatttttgca acaaaatgat cgatgttatt 
5161 gcgtatgcat tgtactatga ctctttcaaa gggaagacac acatacgaat tatcgatgtt 
5221 aatgtcgtta ggcttctttc ttacgttttg tagcgtacat tgcttagctc tactaaagct 
5281 ggtcctatgt tttacaaacc tgaaagtaga agactctcaa tgcacaaacg ttgctacaaa 
5341 actttcatct ttctgaataa ttagctattt ttatttatga aagtgttatt tctctataaa 
5401 tcttataatt tggaaactga tattaaaaaa aaaacatctt ctttttatag ttacaaacaa 
5461 gttttttttt tttttttttt ctgtcaaaga cttgagagtt gataaaaaaa agagttgata 
5521 atttcttgat ttttcttctg gaacatttta atattatctt ctgaataatc aaatgacctt 
5581 tcgtttaatg gaagagactt cgaccatcat caaaacccca tccacctctt aaaaggccaa 
5641 cgcttttctg ccctatgtgc tttgctagtt tcctacacgt acgtatatat ctataaaatc 
5701 atttttcata tatatatggt ttaatgcatc catagtttat acatatttta tatttaaacc 
5761 ctaccctata cgatacacta tatacatata tcgtatagta gtaattgatt atataaaatt 
5821 ttacatagat gtacaagagc attgatatcg atagaagtta gaaccttttg aagatattcg 
5881 taactcttga aaaattcgat tcttagtgac atagtgagca ataactacag attatggaga 
5941 ttaatttgaa ttttagtcta ttttccctct tataaaagaa caattaccaa ggaaatccta 
6001 attctgaatt aatcatttac aaagttgtag tatatatata aaaaaaaagt tgtagtatat 
6061 agtattaaca aactaacaca atttttttca actttgatag taaccttttt caaaccaata 
6121 tatattagtg ttttaaagta cgccattatc ttgtataata tgcatggtgt attgatagta 
6181 ttttatatgt atgtaaaatg aaaactaaaa ggcgactact agcataaaaa ataaatgatg 
6241 aaatttaaca aattttgtaa ttttaaaggc aatatactat tgtaccgtga aaaaatatat 
6301 aggtaaaatt ttcaaaatat ttgtgttgac caaataaatg gcaagatcat aatattttgc 
6361 ataattttct atattttaaa gccgattttc attgctaaaa tatattgtat aagtatatgc 
6421 taatacacat atttgcgtgt gtgtatataa ataaaaacat gcatacatgt atcatttgtc 
6481 tgtctcctat tggctaagaa aacagagaga atcggtattt ttagcctttg ctaagatatt 
6541 ttgatcaaaa atcccacttt tgagcggtct tatctttatt ctccacctca aaggaccatt 
6601 tctcatggct tctgttccgg tgagacctct acctcttctt cgccggaaca tcacctcgac 
6661 gacggcttcg aaatcatctc caatgctcgc caacgtttcg agccggcatt ctctcgggat 
6721 ctctacgtat gatgaatttt tgaagcaaat aaaaactccg gcaactgtga accaccggcg 
6781 gcgagtaagt acggtggtgg cgtcggcggg aaacttgacg gcgccgtcgt gggattcgtg 
6841 gaagcctgat aagacggcgg cggctacggc tcttttgctg agtgacgtca tatggcctgc 
6901 tgctggttag tcatttaaaa agaattacta tttactaatt actaatttag tgatttaaga 
6961 tcacaattta attagtattt ttttgtcaaa tgctttgaga tatataattc ttttactaat 
7021 gttttctcga tcgtcaaaaa ttgattgctc aatcagaaga actacaagag gcgattaggg 
7081 taaaaaaaag aagagagaag aagtgcacaa aagaaaataa aattagaaaa ttaatggaca 
7141 attataatat taattaattt ctgactgact aaaagatgag tatagaaaaa atatggagag 
7201 agtcagagag agaatgtgtc ttttcttaag gccaaaaggt cattcatatg aacctttacc 
7261 gttcgaattt giccaatttt attgtatttt accttgaact agctagctta gtatttgact 
7321 ataaatqgtg tgatttacaa aaaaataatc taaaaaatta gaatagaact ctaaataatt 
7381 tgataaaaga tattaattac ctcaaaagta tgaaaattag tttatgacat aaatatattc 
7441 aaagattaag taactgttag ttaaaagttg aatatctgta tctaaaaaaa aaagagttaa 
7501 ataattgaat cgtggcatgt tgtatttgaa tatgtttgca aattacctta atgatgggaa 
7561 atatgcatgc aagtcaaact catttgttcg tgagagaatc ttagtttgcg tttagtcaaa 
7621 ccctatgctg acagagagct tatattattt attattcaag gtttatagct gacttcatcc 
7681 tattattatg aaactatatt catctgtgtc tcagctatag ttagttaatt aattacccat 
7741 ctacggtttc aacttgatct gaattttagc ggaccatgtt gtcatgtaat atatttggat 
7801 tcaattttgt tataggtatt gtatcttatt catatgtaac tcttttgtta gagcctttac 
7861 aaaaaatgtg agtagtgata ataccgtttg ttttggtttc "aattgaat "tgttttat 
7921 gagtaggagc gtttgcggca atggcattat tgggaagaat ggatcaaatg ctatctccga 
7981 aaggcatttc aatgtcagtt gcaccacttg gcgcagtctc cgccattctt ttcatcaccc 
8041 cttctgctcc tgctgctcgg gtaaatcttt agttaaccgt ttttccatat aatagcggtc 
8101 taattatatt tgcggttaaa cgcaaacgct tcattgtctt ttctgtgaga caaaaaatgc 
8161 aaataccaaa agtgagttgt taggatttgg atggtgtgta acaaacatag aggaattgaa 
8221 taatcaaaag tagaaagtag tggttagagg agacattttc ccactaagtt ctatatccat 
8281 aagctagttg aagattttct tctaattttg ttcttgtgct tacacttttc tatggaataa 
8341 atctagaggt ccactatttt atcgttgatt gatactttca tatatttgga taattagtca 
8401 caacctattt cagccatctt ctcatgttta gattggaaag agatgccatc acatcaagtt 
8461 aaaatagaaa cttgaagtac tagtaattgg taatttgtca tcgtatcagt tatttaactg 
8521 attaattgag gagtgtgttt tgtgtttctt atattttcag aaatacaata tatttttggc 
8581 tcaaataggt tgtgctgcga ttggggtggt agctttctcc gtcttcggcc caggctggct 
8641 cgcccggagt gtcgccctcg ccgcttccat cgcttttatg gtcattactc gtgccaatca 
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8701 ccctcctggt aaatatttac ttctttaaat ttttaccgaa atcagaaatt gttttcttga 
8761 ttcaaagttt ttgaactctt tttcataaaa tgatataatt tcacatgttc gatttttgac 
8821 attgttatta taaaaaggaa aaatgatgca aatgaatatt ttttttttaa aaacatctga 
8881 cttagtgatt tttagcccat attattttaa ggaaagattt gaatcaaacc aaaaagccca 
8941 aaaagaaacc atttattcac ccatgatctg aaaaatgtaa taaataatct ggcccccgcg 
9001 actttaggta taccttcata aataacctga aacttttggt tggagcagaa acgtcccctt 
9061 tatatatact cttcacaatt ttctcagtct ctttaattaa gaaagaaagt caaatgcgat 
9121 tttattatta ttatttgctt ctcgtcaatt aatttacata ttttgagagt tgatattgat 
9181 tattatctat aattcatctg ataaaattac agcggcgagc ttaccactaa tgttcataga 
9241 tggagcaaag ttccatcact tgaatttctg gtacgcattg ttcccaggtg cagctgcttg 
9301 tgtcatcctc tgccttctcg taagttttgt aattctcaaa aacaataaaa tcaagataat 
9361 gtttaatggc gaatattttg gttataagat ttaacgtgat aattaagtac taatctgatt 
9421 caaattgatt tcttggcagc aatcgatcgt atgttacttg aaggaaaaca tgaaattttg 
9481 atgaatcacc aagcgacatg tacgatcgaa ttaatgatat atataataca tacatatcga 
9541 tggaaatctt gtgaaaatat ttgattcata tgtatacact tgatgaacgt atgtaaatga 
9601 ctaaataatt attaagttca ttcaatatta tcgtggtctt ctccgattcc ttattatcat 
9661 tttcctaatt cttacataat taacagttta acacctcata caaaggatta tacgagttaa 
9721 ttattttcgc tccataaatt tccaaaatta cgtaacattg tgtctttgtg atatgcctgt 
9781 aacaaaaata tatgtatcaa ttgtgtttta aagatggact gtttggcaaa ttgtttggac 
9841 ggctgtcgtg gtgagcttga atttcctaat aagggtatac gaaaacctaa tttgttcagg 
9901 aaaatagaga taatacttat tttattttga taaagaaaca tactacttga cgaaaaaacg 
9961 aaaacaaaag aaacatatac tacttatttc attttcattt gtttttgtat tcaacaaagt 
10021 acgcaattga attcacattc accgtacgta tgagaaaact tagtctacga tatttttctg 
10081 aatttatgtg aagaaaaaag ctaaaaagaa aatcaaaata ttttatcaac atcttactgc 
10141 taacttattt atgactaatc accttaataa aaacctggta aattatgcat aaccctttta 
10201 acctgattcg gttctactac tgttaaaaaa ttcagattcc ggttgataga tgtaaatatg 
10261 ttttagtctt tagcttcaaa tctttaagac ccaatgaaag aaaatggagt tggtggaaaa 
10321 ttgaaatgcg aaagctgact ccatccatat atattcttaa atatttcagt gtcacctttc 
10381 tagtatttct ttttatatta aatggatcca atttaacgtc tagactctag atgatagaat 
10441 tcaataggtt aaaacaaagg tggggccttt cgtaaaatgg aggaagaact aggccaccac 
10501 ccaaattaga tgattgtaga agatggttac tagtattaca ttatcgtacc gattgataaa 
10561 ttttgctgct gacaaatttt atcatccaca aaaagcgttt tataaagaat ggagtgtggt 
10621 ttgatccaaa aaaaaaagaa gagagaatgg agtgtggttg ttgcagtggt ggtggtggcc 
10681 caaaatgaca cacccaatct catgggggaa tcatttacca atgcataaaa accttgtctt 
10741 atatgcacat atcaataatg catgaataac ccggttttga ttggtttgtc tccgacaggt 
10801 taaaccggtt ttgattgatt taaatttgtt accaagctct aatccgaaaa attgaaaaca 
10861 acattccttt tggttatatt tcttatcgat tcggttcgta aacacacatt actcatagaa 
10921 agttgccaat gatgcggtgc ataaatagtt aggttaaaat tactggcgcg tgacaatgaa 
10981 acaagaatat cgttatcaca agagttaaat gtagtagaca acttgcatat gaaatattca 
11041 tatcaattgt tctttcagta tttataataa taaagacaga tttctatttt gagtatgaac 
11101 caataagatt tgagaaatgg gttgggtcgt tctcaccgcc tcttttacaa cacgatcatt 
11161 cactatcaaa ccgattaaag cattaaccgg ttttacattt cgaattctcc aattactaac 
11221 aaaaaaattc aattttcgaa gatatacgac gatattccac aagatattct cgctcgtgaa 
11281 agaccaacaa aaggatacac tgtgggtcta aaaactggtt tagcaattga atttacatat 
11341 aaaccagaat aaccgcctta aattgtgtgg accgtggtat ttatctggtt agttgactca 
11401 atttcatgaa atattaattt catcatagac gatccccata atttcgttac taatgtaatg 
11461 tgggactatg caagattaaa ggtcagttta aagaaacctc tcgctatttt cgtcttaaac 
11521 taacgatgat acaaaaaaat gaagaaccaa tgtgtgaaga tattttttga cgaaataaaa 
11581 aaagattatg tgttacaaga tcatttggtt ttagtatttt acacagttgc taaccaaaag 
11641 cgcattttcc aattccatgg tgccacactg ccacttagca aacgcatgtc cgttagactc 
11701 ttgattatgg tttatttacg tggacaacat tataaaatga atgactttaa tttcttgttt 
11761 ttaagaaatt tgaacttcta attcaaaccc aatcggttga tttatatata ccatctacta 
11821 gattcatctc catttatact ctggaatatt ctaacatagt tgattgatta tgagaatctt 
11881 ttatccagtt tacgttatag aaatttagta aaccaaaagt agcaaaaatt tgggtaagtt 
11941 aaacttctag gatatgtagt tatgcacggt gccttgttaa cgaggaaaga aacagaggac 
12001 atacaaaaaa gagtcaacat caaagacagt aacaatgttg tacttttagt ctctagagtt 
12061 ttcgcttgtt tgtaataacc acacaccaaa ttttttccct cacgtccact ctctctcccc 
12121 tctctataaa tgtccacaaa ctatactgcc attaatcata tacttcactt tcattctcca 
12181 aacagctgtt tcttgatgat catgtctctg gagtttgaac aaatggtgag ttttaactct 
12241 ttcgtccaat ttttttaaat ccagctaaaa gttcagacta gtataagcta agagttcgaa 
12301 atgattattg ataatttttt gacaattttt gtgtgtgtaa atatatgtag gatgaagcaa 
12361 acaggttaag cgcgtggaat ggttacgtag actggcgaag tagacctgcg ttgcgtggcc 
12421 gccatggcgg tatgcttgct gcctcgttcg tcttgggtga gtcattctta caaatcaaga 
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12481 atatagttgt atacaaatta ctcttttttt tttcttttta catgatatgc tttaccatat 
12541 caaatgacag tttcaactta atataattgt taagaatctc acgccaaaaa gttgatattc 
12601 actcaaaata tgatttatta aaacttaact ggagtatata ttaattgata tgatgtatat 
12661 tgtacgtttt tagttgtgga agtgttggag aaccttgcgt ttttagcaaa cgcgagcaac 
12721 ctagtgctgt atttgtcaac aaagatggga ttttcgccgt ccggagccgc aaatgccgta 
12781 accgctttta tgggaacggc atttttcttg gcccttctcg gagggttttt ggcagacgcc 
12841 ttcttcacta ctttccatat ctatttagtc agcgccgcca tagaattctt ggtaagcaat 
12901 ttagttaatg actatatatt tttaaaaatc agtatataag gtgaggttaa tttaaacctt 
12961 tttaagaaga agaaaaatac cctgcctaaa accaggtcat tggaaataga cttcagacgc 
13021 acgaggattt tctcaaaaat ttctcaaaaa atattgaatg ttgatagaaa aaacacaaaa 
13081 attccttcca tttttagcat tatatttgtt tcaatatgta tataaataaa tgaaaactct 
13141 atcttttcct cttttttttt tcttcttcaa actgtgtaac agactaacag gtgtattcac 
13201 acaaaacagt cgtatttttt tttaatatac atcaaatact gatataaaaa tttacataga 
13261 agctctagta tgaatatcta accttttaat taaaccgcac tattttgttg aacacacagg 
13321 gcttgatggt actgacggtc caagcccacg agcactctac cgagccatgg tctcgtgtat 
13381 ttctatttgt gggtctatat ttagtagctc ttggtgtcgg aggaataaaa ggctcgttgc 
13441 caccgcacgg agcggaacag ttcgacgaag aaacatcgag tgggaggaga caaagatctt 
13501 tcttctttaa ctacttcata tttagcctct cgtgcggtgc cttgatagcc gtcacggtcg 
13561 tggtctggct cgaagacaac aaaggctggt cttatggctt cggtgtctcc acagccgcga 
13621 tcctgatctc ggtcccggtt ttcttggccg gttctcgcgt ttatcgcctc aaggttccta 
13681 gtggaagtcc aatcacgact ctgttcaaag tgttaaccgc tgctttatac gctaaatata 
13741 agaaaagaag aacttcaaga attgttgtaa cgtgtcacac aagaaatgat tgtgatgaca 
13801 gcgtaaccaa acaaaactgt gacggagatg atggatttct cggatctttc ctaggtgaag 
13861 ttgtgagaga gcgtgaatca ctaccacgtc cactccgttg tacggaagag caagtcaaag 
13921 atgtgaagat agtcatcaag atcctaccta ttttcatgtc taccattatg cttaactgtt 
13981 gtctagctca gctctcgacg ttttccgttc aacaagcttc cacaatgaac acaaagctcg 
14041 ggtcctttac tgtcccaccc gcggcattac cagtttttcc agtggtcttc atgatgatct 
14101 tagctccgac ctataaccac ctcctcctcc ctctagcgag aaaatcaaca aaaaccgaaa 
14161 ccggcataac ccaccttcaa cgcatcggaa cagggctagt cctttccata gtcgcaatgg 
14221 cggtggcagc cttagtggaa acaaaacgca agcacgtcgt tgttagttgc tgctcaaaca 
14281 acaactcatc ttcttattct tcttcgccgc ttcctataac gtttctttgg gtggctattc 
14341 aatatgtgtt tctcggatca gccgatctat tcactctagc cggtatgatg gagtttttct 
14401 tcaccgaagc tccttctacc atgcgttccc ttgcaacctc gctctcatgg gcgtctcttg 
14461 cgatgggata ttactttagc tctgttctcg tctcggctgt taatttcgta acaggcttaa 
14521 accatcacaa tccatggctt ttgggggaga atctaaatca gtaccatctc gagagattct 
14581 actggctcat gtgtgtgctt agtgggatta atttcttgca ttatctcttt tgggctagtc 
14641 gttatgtgta ccggtcgaac caagggtaaa tcctaagcac atacattggt ggtatcagac 
14701 tatcaattgt aatgagtgag cttattgtag ggtaatttgt tgtctgttaa tgatccgatt 
14761 agaagaagtc aagggattag tttcttggag aataagttac tatgatgcta gattggtttt 
14821 taattttacg gctagggtta taagttgaac tagcacaaat cctatgctct tcaggaatat 
14881 gtcatttaat aaaattataa agacattatt atttttattt ttatttaata ctccatgaaa 
14941 attaattgta acgttagaaa ttaatggttg tatttgctgc gtttatcaaa taaataatag 
15001 caagtgcatc tgtaaatcac aattcacaac cgctttttta cttttaaagt tttaaccact 
15061 gcccaaaaca aatcaatctc ataagatgtt atggtggcaa gtagtccttt tttcatgtaa 
15121 cgtacgtaaa agattgacaa gttgtaattt gtaacttgta atgaagcttg gtttggataa 
15181 ctactgacta aataaaaatc aaccgagtat tcttttccga tgtatttgtg gaataaaatc 
15241 ttcgactttt atcaatcaaa actgactcaa caactcatcc cttactttta aaattctcca 
15301 aatttagacc ctataatgtt tatatttatc acagatataa cagaaaacag tttttctttt 
15361 tctttttttt gtagaaacaa ataattattc ctgaatctaa aatagaacaa taatgaaatt 
15421 tatcatattt cgtcaagagt tcctggtttt ttttaaccaa ttaaaattta tattgagtat 
15481 attgtgtaaa taacaaataa acttaagggt aacaattcga aatagtcgaa agctagggag 
15541 gtctttcttg tatataaaac cgtctctgcc cactgaaata tcaacttagc tcataagcat 
15601 atctaatcgg agctcggaga aatttcggta aaaccctaat catcatcttc tccttttgat 
15661 caatcttatc ttcacatgaa aaatctctgt tcaaagacat agctttgttc tggaattcca 
15721 aattttgggg ttgattttgt attttctggg tacgcgagat tagatcgaga tagaaaaaaa 
15781 aagagcgatc ttttctcatt aattccggtt cgacatggct agtttcagct taaatttaca 
15841 agctttgagt tcagtatttg ttcttatgct catgatcttc agaattttct caataaaaaa 
15901 tttgattttt tgttgttgtt gttgttgatg ggattaggtt gtgaagagaa gaaagatggg 
15961 gaatttgttt tgttgtgtgc aagtggatca atcaacggta gcgataaagg aaacattcgg 
16021 gaaattcgaa gatgttcttg agcctggttg ccattttctt ccatggtgtc ttggtagtca 
16081 agttgctggt tacctctctc taagggttca gcaattggac gttcgttgcg agacaaagac 
16141 taaggtttta gaatcatcta ttaacactct ctttatcaga aattatgttt tgattagttt 
16201 taatcttagt tttaatcttc tttggttttg tgtttttgca ggacaatgtg tttgttaatg 
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16261 ttgttgcatc gattcagtac cgtgctttag ctaataaggc aaatgatgcg tactacaagc 
16321 tcagtaacac aaggggtcag attcaagctt atgtgtttga tggtaagtct cattgttaaa 
16381 taaacaaaaa tatgttctaa ataatgaatt gatgtgtgca aaatattgat cattcggagt 
16441 ttttgtttgt tttccagtta ttagagcgag tgtcccgaag ttgcttcttg atgatgtctt 
16501 tgagcagaag aatgatattg cgaaagctgt tgaagaggag ctcgagaagg tagaatcttt 
16561 ttgtttgttt tgttctcttt ctgcttgtgt taagttatga gtgttcaatt gtatctctgt 
16621 tacttgtgta ggcaatgtcg gcttacggtt atgagattgt gcaaactctc attgttgata 
16681 tcgagcctga tgaacatgtc aaacgggcca tgaacgaaat caacgctggt aactaacaaa 
16741 acttcccatc agttatatgt tcttgtactt gtaaatcatc gagtctgagt ttcggcttct 
16801 tgtttatagc tgcaaggatg agattggctg caaacgaaaa ggcagaggca gagaaaatcc 
16861 tacagattaa gagagctgaa ggtgaagctg agtccaagta cctctctggt cttggtatcg 
16921 cccgtcagag gcaggcgatt gtcgatggat tacgcgacag tgttttgggt ttcgctgtga 
16981 atgtccctgg gacaactgct aaagatgtga tggacatggt gctagttaca cagtactttg 
17041 acacaatgaa ggagattggt gctagctcca agtcgtctgc cgtgttcata cctcatggac 
17101 caggagcggt tcgtgatgtg gcttctcaga ttagagatgg ccttcttcaa ggctcgtccg 
17161 caaacctgtg aagtgaattc actgattatg tcctcttttc ttttgactat ggtgtgatta 
17221 tcatcttctt ctttcttttg gattatgttc gaactctttt gttttggttt tcttatttct 
17281 atttgtatag acttattggg ggtttataat tcatatagaa tattaaaacg tgtttagtac 
17341 taattattat tgtacacgaa ttatggtggt gataatcaaa cttgtgaacc ttaatttaga 
17401 agattacaag cacagactga aatatttcat gctctgttat gtcaaatgaa tagtgaaatg 
17461 acagattaat aatagtttta ttggtgtcag tttaaagaca ggctctctca aatttctgag 
17521 ttacttaaag attagtagtt tgttaagaat gttttgtttc acattcaact aattattacg 
17581 tagggtgagg aaatttcgca ggaaacttcc ttcacctgca cgaaattagt gctatttcct 
17641 ttaaaagcaa gaagacattg acaatgtcat aaattttgca gggcctttta tatatgtgat 
17701 caataattca tctcaagaag ataaaacttt cacatggtaa ctctaataat gcaataatta 
17761 atgggcataa gtaggatgct gatgtatgaa cttggcacga tgcttatttc tatacttaat 
17821 gacacatgat cctagtagct agaagaagat aattcagctt ttttggttat tagacattgc 
17881 agagtgttat ttattgtttc cactttcatg gtggaagagt taattactat attacccctc 
17941 agttttcttc attattttca acccaatacc agtcttctca tctgcatgta tttttatcat 
18001 ctttcaaagc ttctaatgtg taatacgtca gggtccagtc ttgagttatt aaatcataaa 
18061 catgaacttt atagtccttt caatgtggta tacatcagca ttaccaatat gtattaagct 
18121 gaaacgtatt atattaaaac agtttttttt gtacaattta caaacacata gtatacaagc 
18181 aaactctgat tggtatcaaa caaaacaaaa caaagaccta taccaagata cgctgaaaat 
18241 aacattcagc agcatttgtt attgacaaat atattagtta acttattgta gtatataatt 
18301 tgtgtatttg aattagttag ttggtggtgg tgcatctact gcagcagtac taggcttagc 
18361 ttgttcagca tcatgaataa gcttcacaat ctcatctttc tttaagacca tagcttgaat 
18421 cttttcttca atcttctgaa gcttcatctt caacttctct ggatctttct tatcttcagg 
18481 gttcttctct ttcttcgctt tcttatcttt cttcttgctc ttcttctctt gatcttcccc 
18541 ttcttctcct ccaccatttt tatcgtcctc gttcttatcc ttcttatctt tatccttctt 
18601 cttctccttc ttctcagctt tctcagcctt gttgtgttcc tcttctttgt tatcatggtt 
18661 cttcactttc tcttctgttt ctcccattat tctttatgag tttgattttg tttttcttag 
18721 atagtgctta aatctagaaa actttcttac atatttcttg tagaactcag aattaccctt 
18781 ttattacaaa ggatcttcag ctaattttgg acataaaatg atcacatccg tagaaattac 
18841 ttgtataacg agaattatgg agtttcgtat gttgcttcca tattttacta tctttagaat 
18901 tttaattctg tggaatgatc aatcgtttaa gctcatccat agagccccta agtagttggt 
18961 aattgttata catatataag acgaaggttt tcacaatggt tagatcttaa gattatcact 
19021 ataactgcag cgatcaatta aacctatgta gtaaaaggac cttttggtta tacagatcag 
19081 cttggcgaag aaaatagcat ttaaattcaa aaatttataa gatttgatta tttcctccaa 
19141 ataatatcaa tattatacat gcatacacaa ataaaaattg gaagaattca cttacttatc 
19201 ctttgtaacg attctaaaaa cacattaaaa cacaaaacaa tggattattt ttattttcta 
19261 aagtttctca attttattgg tcgatgtgaa tgaagagaag tgggaactga taattctcgt 
19321 ggatcaggca aaataaattt tgattacccg gagaaaatca tacacttact tatcctttgt 
19381 aacgattcgt acatgtctct tgtcaaaaac agctttgaaa gactcacgct ctgctctaag 
19441 ctgatcctgg aaaattcctc ttacctttgc ttttccaatt gcatcagcta gtgcacgact 
19501 ctcttctgcc gatagaggat ttgatttcac gttgtatcct gatcctggac ctataattaa 
19561 ggatggcatg ttcatattcc ttgcagcacc aattgaaaac cccgcgtctc caccctatcc 
19621 acagaaataa aaaagcatgt atgatcagat aatttcagaa gataaacatg ttttcaaagt 
19681 taagagacat aatgaacaat caaagatgtg tatgcttgtt tataccttat cgccccacca 
19741 aacagatttg cctttccgct ggcgttcttg gcttgatttg ggaagagatt tggagtttcg 
19801 tctcatgctc tgagagttct ctgtttcatc ttcctctaca tttgaccatt tacttctgct 
19861 tagttctttc acttcttctg tacgggagcc agattctgca tcccatttac tctcactttt 
19921 gtaagagcct gaggtgattt caacagaaag aaagactcag ttaagcgttt tcggattgtc 
19981 ttagtaaaaa aaaagaagaa attataaaga aagcattcaa atttaccctc tgtcgcaccc 
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20041 ttttcttctg actgggtact gttatcggat tttctttctg gcagtccgaa atcatcttcc 
20101 atgtccatat ccacctagag caattttatg agaaattacg aggttggatc aaataaggaa 
20161 ggtcaaaatt gaaacaatgg tcaaaacaag gaatttttta acccttgttt actccaggac 
20221 agaggtacaa aaagatattt ttctattacc tcctggattt cattctcctt caggtcatcc 
20281 caccgcgtaa aagactatca cagaaaaaga agatcatata taagatgttg taagaaatgc 
20341 aacaaaacga gcttagtgat gtttaaaatc ccaaaatacg ctgcatgaag ctcatcttaa 
20401 gatcggtttc ctttaggtca atgccaaatc gtacatgaag gcattaattt ggcgtcttta 
20461 tcaaaaagcg aggtcaatgt tggaaagaaa aagaatgaca taagaacctt gatatcaagc 
20521 tgcatgtaca atgaaggagc ttcttcccat tgttctgcca tctgctgtac ttgatctact 
20581 gtgatgccat gtacgtttct tgcagcacag ccctgtaatt ttgcacacgc ttagaaacac 
20641 caagtgaatg ttattctatt taatatgata atggtcgtag tgtgctccta tttatctagg 
20701 ctaaaaatga aaactacaaa tgagatacaa aatcaaactt atcgaagagt aaatagtatg 
20761 cagagaactc acagttgggt ccttgtatgt tgcttccaat atgtaagctt catatccaga 
20821 tctctgcaaa aagaaacagt aagtcaagga aactttcaag aacgattaag ataaaacatt 
20881 ttcaatacag gacaacagac atgtttcagt tgaactggtt ttaaatgtta caagaggtaa 
20941 caattcaagg ttcatcaatt acaacaagca tccaatcata cacagaaaag agaatgaagc 
21001 aactgttcac tgagcaaaag aagattgaat caaaatcaaa ttcaacaaaa gaggaaaagg 
21061 tgaattctcg aattcaaagt ttttttttta tatcgtatta gttttaagct ggtcaagaag 
21121 ccatctaaaa attttcaact ttcattttca cggaatcata gataaacaag aacattatta 
21181 agcacggtgg caacaacaaa aggggatgag gagtagtgca tgcactgccc aaagcagaca 
21241 ctatcactaa ttgtttataa ataataggaa aggacatatt ccagagtata ttggtcagtg 
21301 aaagcaaggt tacaaattat ttaaaagaat ggcaacctca gacgatgttt agaaagcaac 
21361 atgaagcaag cagaaaaatc aaaagcaact ttaacttgca ggtaaaatac cactataaat 
21421 agtacataca gtcatcaaca agactaatga ctcatcttat aaaagagcga attagcaata 
21481 taaaggagat aagacttata agaacttgca agttgcccca cgtcaatgtc ctctttgatg 
21541 atatatacac aaccaagaag gttttaaagg ggggaaagag aatagacata tctttgaaag 
21601 atcatattca ctaatataca ggagtgaagc aagacaataa ctaatgtaca ggggtagctt 
21661 tggaaaaata gttttcaaga taaaattatg aagatgctga ggaaaagaag actcgtaatc 
21721 tcaaatctag ggaaatgcaa ggtcattatg aacttggacg gagcattatg ctaattcttg 
21781 tggaggttga gataactaac taaaacattg tcagaactgt caacttacta agacttcact 
21841 accgtttagt gcagatgaaa ttatctagac acttgaaaaa ccaaggttga ctaagcacta 
21901 aagacgctag tcgctagttg acttcacaaa tcattatgag tcttccatag aatccgaaaa 
21961 caacatccaa actccacaag gtaatacaga aggaagtgag gatatacctt tgctgttgcc 
22021 caaaactgag taaaatcagc tacccgcaga ttgcggtcat ccactaagat gagtgacata 
22081 taccagcaag aaacggtcaa ttccagaaaa caaactgcat ccgtggttag agaaaatgaa 
22141 agtagtgctt gaacactgca ccacctagtt cctagctaaa ctagttgaat agaatctcta 
22201 aacaaagatc ttacatgttg caatatatac tactccctat accttgagca gataagaggg 
22261 ctgctggaag gatatcaagt tctttaaact aagaaactag agaaaccata tcaggtgaaa 
22321 atgtttgctc aaaaagaaaa gtagtagcaa tcatgtcaac atcaagaaac caaaagagat 
22381 aatgtcatta gatcacagat agcaaggaaa taaaatttca atgctgttct ctatgtccta 
22441 cattctaata ttatgagaaa atcattaccg attacaaagc tgaaagcccc atcttcaagt 
22501 gtcctcttaa aagctttcaa catgcttgaa cgatacgcct gagaattcaa gagtggcaag 
22561 aaacttaaca aaataaattt atcgctgtgg tttattacat tcatctttca tttatctcaa 
22621 catatacgtt gaaaatatac ctcttccatc tcaggttcgt agcagtattc catgaccgtc 
22681 ttcacaatag gtcttttgct tctaccagag cttaaagaag ttgaatcact ctcctcaacc 
22741 ttttacattg acaaaacaac acaattttag agtcctttgc tggtccaaag taaagaaacc 
22801 attcttttag aaacgtctaa agaactatga ggattaatta accttctcaa cttcagtcat 
22861 gaagtaatca tccatagaat ggattcgtgg agcactacca ccattttcta cctcgacgtc 
22921 acgcaacaac ttggctaaat aactcttccc actacctgaa catatataca aatggagtta 
22981 ttcaaatgca aaaacaagtg gaggttatat tgtttcctgc aagaggctac gctaagaact 
23041 gaaatcatgt aacaagtcga cacaaaaatc aaagagaagg ctaggaaaag aacctggtag 
23101 ccctcgaaga ataattacaa agtgatctgg acgagtagat cgatgaggtg gcttcagcaa 
23161 atgagacaca tcaatcactt tagaccgagt tggtgctagt tgtgcagaag atggctacca 
23221 aacaataaga gatttatcag tacagcaaaa caagatattt cgagaaaaga aggaagccac 
23281 gaaagcaaca ttacagaagc attaggcatc tgaggatatg atgatgacgg agggatcgtt 
23341 ggtgacgaat tagtagtgac aggaaacaag gaagaaggat gagatgaagg caaaggcggt 
23401 ggtggagaaa ccggaagagg aggctgacca ttagaaccgc tgaaatagcc accgtacgga 
23461 ggcggatgat gaggcggagg aggaggaaga ggagctacac cattaaattg acctccattc 
23521 ctaaattcac tcccatactg atgattcatc tctatattgg acggcgcagc taaaccataa 
23581 ccatgatcgc gaaccatctt caaccttcgt tcattttccc aagagatccg aggactcgga 
23641 ctctcagaaa caccgtaacc cggagaacca cctgcgatcg tatcaatccg agctctctta 
23701 tagctccgat cagcttccct atcaacatca acggcaactg gtcgccattg atttccgtgg 
23761 tgaggttgcc acggaggata gtgattttgc ggtggtcgaa ccggtggtcc ggtgaaggaa 
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23821 tcgaatccag 
23881 aaagaagatg 
23941 catatgtttg 
24001 tgatgatagt 
24061 aagagttttc 
24121 agaagaagaa 
24181 gatctgaata 
24241 agtcccataa 
24301 ttaagggccg 
24361 attctaaagt 
24421 cttttttcac 
24481 aataatttac 
24541 aacatgttaa 
24601 catggaatta 
24661 tacgtcattt 
24721 aatggataag 
24781 ataattaaac 
24841 cgatttattt 
24901 gtttaaacgt 
24961 cgctccttgt 
25021 aatgccccac 
25081 agactttata 
25141 ctctctcaaa 
25201 tgcagacgag 
25261 ccgccgttga 
25321 aaacacaatc 
25381 actgtccaag 
25441 gtcagatccg 
25501 gtaagattac 
25561 aggatcgaga 
25621 ctccggagac 
25681 aaagactttc 
25741 aacgttggaa 
25801 tcgtctttcc 
25861 aggaaccgcc 
25921 gacagacgta 
25981 taagtcgtca 
26041 gtgggcttcg 
26101 gtttccgaga 
26161 aatgtctcgg 
26221 aggagattac 
26281 catcataatg 
26341 gatatatcaa 
26401 gtgtgtataa 
26461 gaaagtgttg 
26521 tatatatata 
26581 tgtttggttt 
26641 ctactgattg 
26701 tttaattgta 
26761 atatttaaaa 
26821 agagatctat 
26881 ttgccgtttt 
26941 tggtccaata 
27001 atatatatca 
27061 ccaacaaaaa 
27121 cattgcttaa 
27181 atagtaaacg 
27241 ttaaattatg 
27301 atcataaacc 
27361 taatgagtcg 
27421 aatctaatgt 
27481 atgattttag 
27541 taaggagagt 



gacgaggtga 
gaggaggata 
gctgtgttgg 
tctggtaatt 
agatgaaccc 
aaactaatgt 
atttaccact 
tgtgagccaa 
ataatgtgag 
cagaagaaca 
tatgttgtat 
ataggataac 
aatttgagct 
acggagaatt 
ttgtgacatc 
ttttattacg 
aatttttcat 
gaaaaagtgg 
tggtggttta 
tagaatcatg 
taatgtaatc 
tttcccatat 
aacgtttcag 
tcggttactc 
cctcgctgca 
cgattcttct 
caacacgtgt 
tccgttgaat 
tactcttcct 
tccggcttcg 
gtactgtgta 
gtcttctccg 
gctccggaat 
ggcgccggtt 
gtcaaaggtg 
tgtgccgtat 
tttacgtcct 
gtttctttct 
aaatcttgag 
tttataaaat 
tggttttatt 
ttgaattgtt 
ttatgtgtct 
taaattctaa 
tggtctttta 
gatggatttg 
gccttgagat 
agagactcga 
gtcgtcgatt 
tatgttcagt 
gtcttagaat 
tattgtgacc 
tttttaagga 
aaccaatata 
taaacgtcag 
tatataatgg 
aagtaccacc 
aaaagaatga 
gaccaattga 
acaaatcaaa 
gaaggtgttt 
cggtggcagt 
gcatttatat 



viewer_fcgi 
attgaggtga ggaggaggag 
cggtgggcaa aaagggaagt 
tgctggacgc cattgttgtt 
attatccatt gttgatgatt 
taaaatctaa attagggttt 
ttctgagaga agctgaaaac 
atgaaacatg caactaatta 
aggcccaact aaaagttgaa 
ccaaaggccc aactaaaagt 
aaaaaatagt ggtcaccaaa 
atatgttgac aaaaatatac 
atattaacac atgcttcctt 
gacacaacaa caatattaac 
cttttgttta atccttacca 
attaacgttt gaatattcaa 
tcgtgatgtg attgtctgat 
ggtatactct ctttataaat 
agagacttat cttcttttat 
tttaatttca tttgacgtcg 
ataattaagt tagattttgg 
atttcaattt gtttcttctc 
aaatattccc cgggacccaa 
tttcagaaaa cagagcaaga 
tccttctcct ctaactctcc 
atcgccgctc gagtcgtcga 
ccccaccgcg acgacgataa 
tctcagcctc tcgctaccgc 
ccgtacggtg gaaatgctcc 
cctcgtcgtc gtagaccggc 
aattcttcgt cggaagctga 
tggaaaccta aacaatcgaa 
tcacacagca aaatcaaaag 
cttctgtacg ttagaagcag 
aagaagaacg acgagacggt 
gacggagagg aagaaggaag 
agaaaggata tgattggaat 
ttttgatggt gacgtggctc 
ttttcctact ttttttcttt 
tgttggcgag aaagtaaata 
agataatgta taagttttgg 
cggtttattg taataaactt 
tcacctaaca atatgatttg 
acttattaaa gtttatttta 
atttggataa gggttgtatg 
acgtgttata cattaacgtg 
ttaatttggg tttataagtt 
ctacttgctc gaattttcca 
gtcatcataa tataaagtgt 
cattgatctt caaactaaac 
ggaatccgca acaaatttaa 
gggtgtgatc atttcattag 
aatcgataaa acatcaaact 
actgttttat atctttcaac 
ttttattatc aagtttcatt 
tatatttagc atatatttac 
aaatcaatct gaagtataac 
ttagataatc tgatatcaca 
cttgcaagtt acgatttatg 
tttcctggta catttatatt 
acttctattg ttccaaatcg 
tcctatgcta tgactaataa 
aggttaaaaa gagtgcattt 
ctttatccct acgattcgta 
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gaaagttggg 
gaggcactgt 
gatgattatg 
taatagcttg 
atgtgatgaa 
ttcgaactgt 
tggcggaggc 
ggatatttag 
tgaaggacat 
gcactatgtt 
tttttataag 
tatgcgtgtt 
acggtaaatg 
cattttcgta 
tatacagaag 
taaacgtgac 
aaaaatacca 
tattctcaac 
ttagtggttt 
ctcctgaata 
cgtcaatgaa 
atttcgaagc 
agaaacaact 
gagttttggc 
agaattcaga 
tgattccgac 
cgacgagatt 
ggtggaatct 
gttgaggaaa 
agaggatctt 
ttccggagat 
ccattcagct 
tagtgaagga 
ctccgatcaa 
ggaaagggaa 
attgaaaaat 
tcagaagacg 
tcctttttta 
atttattttc 
ttatttgatt 
gttcaaattt 
gcaaattcaa 
ggttacttag 
tttctttgtt 
tggagtcttg 
ttaggtggat 
taaagcgata 
attcaatcag 
ttcagatttg 
atgaactggt 
tgattactca 
aaaatacgac 
tattctgtaa 
acataatgtc 
tttgtcagta 
ctacaagttg 
cataatagta 
ataacttaaa 
aaaacatcat 
cttttgccaa 
tttagttaaa 
atatcttctt 
actaaatcct 



gttgtaagcg 
acaaatcggg 
attatgatga 
taaatattgc 
attgatgaac 
gcttgagttt 
ccatttatac 
acttctattc 
ttagacttcc 
gtatattttt 
aattatttaa 
aacactgatt 
aacatcagta 
acctattacg 
aaaataacca 
atcaaagaag 
agaccgatac 
aagtggttaa 
atgttcatta 
aataacaatt 
gaaaatacaa 
gtacaatctt 
ttctctcaaa 
agcttctcct 
gatcacgacc 
ttcgctttcg 
ttctgtaacg 
caaccgacga 
ctgatgagcg 
actggtgttc 
gatgatcttc 
gggttttcga 
aacgataagc 
agagaagaag 
gagacaaaac 
gtgaatgggc 
cggactttgg 
cttttattta 
gaatattttt 
attggaatgg 
tattcttcct 
gtgtacacac 
atgtgtgtgt 
ttagacacaa 
tatacctttt 
attgtaggaa 
tgtgttcaca 
attatattag 
gtgtcttgtt 
ttagaaaact 
ttagtaattc 
tagaacaaaa 
tggtttatcg 
tcatactaaa 
taccaaccct 
tacgtgtcta 
attaataagg 
gaagcttttt 
tattgcaaaa 
acaaattatt 
attattccta 
ctttttttgg 
ttaaaaaaga 



vi ewer_fcgi 

27601 aaaaaaaaac taattgtttt taattcaagt tttattgccg gtattagaaa cagaaaatat 
27661 ttatttcttg attgtttcaa ataatggaaa ccaaaaaaaa aggaaagaga aattagtaat 
27721 caaaaagtaa atttgaaaga aaaaaaaggg aaatcaccat caattaagta aacccatcgc 
27781 cagagcaaca aaaaccatta tcgccctcgt agcttcttca gtttctcgag tcatctctaa 
27841 gatacgacgt ttcaagtctc tcaacgatgg aatgtaataa ggaagaagct aaaagagcaa 
27901 tgactagtca ttgcagagag aaaactttct gagaacgatt acattggtca ttggtgcaaa 
27961 gaaattcatt aacaaggctc agaatttgta tccaacgctc gatggtttga aacaaccttt 
28021 gatgatgatc aatgtttata tctctgcatc aaacaaagaa gaaggagaat ctgactggta 
28081 tggaatcctt ggtgttgatc ctttagctga tgatgaaaca gtgaagaaac attacaagac 
28141 cttagctctg ttgcttcacc cggacaagaa caggtttaat ggtgcggaag gtgcgtttaa 
28201 gctggtttta gatgcttggt ctctactatc tgataaagct aagagaattg cgttgatcaa 
28261 aagagaaaac caaaacaaga aaagagcgaa ccatctgctt cgtgtaataa gcctgcagag 
28321 cctgcttctt cttcttcgtc gaaaccggtg gacatgacct tttcgacagt gagcatgacc 
28381 ttttcgacag tatgcaataa atgcacaacg agatgttgtc atttttcgac gcagaatcat 
28441 cttaacaaga cctttccttg tccaaactgt ggtcagaatt cggctatgac caatatatca 
28501 tcgacagagg tgatcaatgg gaggacattc atcagagtct ctgtttctcc gcaacaagaa 
28561 gaaccatcga gggccaattc tcaagcaact agcagacgta gcacacgtca tgatgatgca 
28621 aactctactg agagtttttt caagaaacca atgccgacaa caggagatgc aaactctact 
28681 catgaagctc agaggctttt caagaaccca atgacgacaa caggagatgc gaactctact 
28741 catgaagctc agaggctttt caagaaccct tagatgaatg taattaatca tataatgtga 
28801 aacaattaag ctcggtttta ttggtaaaaa tggtttcaaa ttatcagttt ggcttgttcg 
28861 gatcacagat aaattagcta cacaatccat aatccttgcc aaaaacgcta ttaagtagta 
28921 ccccattctc tacactaatc ttctttcaac atttcctcag aagcttcctt atgttcttcc 
28981 aacaaccaat tcttcatgca tgaactggcc tagcaccaga agaaagctgc acattcgcgg 
29041 catattcacg tgcccacaag tcatagtgaa caatctcttc aagagacggt gatgttacca 
29101 actcgtttcg atgtttatcg catgttaatt ccacaacctt gaagatatcc aaatagctta 
29161 tcctgtaaac aaaagtgaga atataaacaa ttgtgattcg tatcaagaac ttcattgaga 
29221 tgctcaaaac tgaaaaataa ttcttacttt tcatcaatga acatttcaac agctttctca 
29281 ttggcggcgc tgagaactcc agtcattgtg cctccagctc gtccagcagc ataagcaaga 
29341 tccatggatg ggtatttcac attgtctggt ttcttgaaag tcaatgaacc gagtctgcca 
29401 aaatccacaa ttgtaaacaa cttttggttt taggtgctga atgctgatag ataaggcagt 
29461 ggtcctaacc cagtttaact gatccacacc aaaacagtag caaaataacc aattgcaaaa 
29521 ccaaaccgaa gaccgattcg gtttcatttt ttatcttatc taaacaacct aaaaccaaac 
29581 tgaaaacaag attggggaac ttttcttggt gataattaaa attttcaact aagcttagct 
29641 tcacacttga taaacagaga gtatataaat gtggttagct tacttgcaaa ggtcaagtct 
29701 tggccaagtt acttcagaac aaggaactct atcgggccat gacatggtgt agagaatcgg 
29761 taaacgcata tcaggccaac ccaattgagc aagcacagat gaatcctgtg gaacaaaaca 
29821 aatacatgtt atacagttat ttttttaaaa ccggaaaaat aataatttag ttagtaatgt 
29881 ttcagcaaga cctgtgtttc aatcatggaa tgtatgatac tttgcggatg aatgacaatc 
29941 tctatatcgt catactcagc tccaaacaaa taatgcgctt caatgacctc aagaccctgt 
30001 ttcaaaaaat caagaactca tctaccttga tcaaaggtat tttcaaaatc agagtttaac 
30061 cttaggagaa aataatctta accttgttga aaagcgtagc agagtccaca gtgattttct 
30121 ttcccatgtt ccagtttgga tgcttcaacg catccgctac tttaacttcc tttagctttt 
30181 cgacaggcca atcccttttt caaaatccag tgaaaagttt ccattaacca aacgagaatt 
30241 gagaagaaaa aaagtctatg cagagagaga agaatatcga aacaaaccta aaagctccac 
30301 cagatgcagt caagattatc ttgcgcagag cgccttcagg caaaccttga atacactaga 
30361 gaacataaaa gaagattttt cactcaaatt gccagaggtt gaacttgcat taagaccaac 
30421 gctgaactca atatgaaagt tgaggtactt aattctatgt gatttgtgat acctgaaata 
30481 tggcagaatg ttctgaatct gccggaagaa tctttacatt atgtttgttg gcaagcggaa 
30541 gcacgaaagg accacctgcg attaatgtct ctttgtttgc aagagcaatg tcctttcctg 
30601 cttcaattgc agcaaccgta ggctgcagta aaaataagca acaagcttta tcatctgcaa 
30661 ctttcttttt tcatatcctc ttaataaggt ttaataacaa aaaattagag tatatacctt 
30721 tagtcccgca caacctacta ttccggtaac aacggttaca gcttcaggat gtcgggcaac 
30781 ctgttgatga acataataag taaaaaccta tctacactac aatcaaaact aacaaatgaa 
30841 ctaacctcaa tcactccttg ctctcctgga ataatctcga gtttatagtc caaatcagct 
30901 aaagcctctt taagctcatt aatcagtgac tcgtttctaa cagcaaccaa tgcaggctta 
30961 aatctcctta cctgccacca ttcaaaatag aatcacagaa ccatactata gagatttctt 
31021 gagattgcag aagcaaaagc ctaaaccaga acctgatttc tctggtttga tctgatacat 
31081 aacgagttaa tactatcttg cttatgatac taccactgaa ctgagaatta aactgaattc 
31141 caagtggtct gaatgacaaa ttggagagac tcaatactaa tttttttaca aatgaagcca 
31201 acttacctga tcagcaagta gagtaacatt cgaaccagca gctagagcca caactctgaa 
31261 tttgtcagga ttctcagcca caatatccaa tgtctgcaaa atggaagttc ttgtcgataa 
31321 aaatgatgca acaataactc agtaagaaaa aaatatcatt cttctatgag tctagtcatt 
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31381 cataagacaa acttaaagtc tggtcatact caagaactgc acaataatgc cttaatcgaa 
31441 ataaaacctg agtgccaata gaaccagtag atccaacgat agagatgggt tttggtccat 
31501 cccaagattg acgaggcgcc tcagggacag ctctcccagg ccatgctgga ggaggttgtt 
31561 gttgctgctg cactttcact gaacacttaa caccttttcc aaaacctctc ccttgattcc 
31621 tcctcctcaa actaaaccca cctgtgaaac actccaaaga tgtaaaattt aaaactctac 
31681 gacctaaagc aaaccaaaaa aaatcgaatt gaagaaataa cagattacct agatagagaa 
31741 attcacaaga gcctaagaca actaatgaaa gtttgcaact ttaatcgaaa agagagttga 
31801 ccaaggagga ggaaagaaga gaggaagaag aagaaacctg agagtttagg gattggattg 
31861 aacctggagg tatccaagaa agaaatagct ttggattcag ctggagatag tgagtttaat 
31921 gtcatcatca gagtctttta aaaatcgaat attttccaga gaaccgcact actactcttg 
31981 attatcagag aagacgaatc agataaacag tgtgagagag agagatgatg ataagaaagg 
32041 aatctggatt tgaatggtac ccaacagatt tttgtcattt tttaaagatt tcgctgagca 
32101 tttagtaaca aggacctttt tattaaggta acgacaactt gtaagtggta aataatccag 
32161 tcttactatg ttcccatttt ctatttgatt tctttagagt attaaacagc agaatctgta 
32221 tcatcaatta tatagtttgt caaatataat tattattaga aatatgcatt acaagggatt 
32281 aatggttaag gatttctctc ttacaaaata aaaaagaaaa agtttatggt attcgttcgt 
32341 attatgaatt tttgatatga atatcttaaa ttgaatatgt tttgactaac atgttgtatg 
32401 ctgtcttttt caaaaataaa acatgttaca tgtttttttt ttcttcttct cttttttttt 
32461 tttttttata aagtacatgt tatatgctgt aacaattata atccaaatgt caaacttagt 
32521 ttagatcttt gacaagtata taatatactt ttctttttaa aaattatgta ttgaatattt 
32581 ttcactatca ttcttttttt tttgtcaaca tttttcacta tcattcttat ttctttgata 
32641 tgttcctcaa tgttcaattt gtaaatttaa atttcaaaag ccatgtaact ttaaccaact 
32701 tgaatttttt acgtatataa ttctctatat ctctaattag agtcatgtta ggttcgattg 
32761 tttaaataaa attagtcttc ttgtagacta ttagatcatc cgttcaaaaa gattattgtt 
32821 gtttgaatgg tgctctcttt tctttcttcg gaaaggaata aaatttatcc cataaaaaga 
32881 aaagaaaaag aaaaaagata atttacttta tttaagtgtg attaagctgt tatgattgac 
32941 tatcacatta catagtgttt tcgtggggat acagagatca atagataaat gataatggta 
33001 agataatggt atgttggtat tggtagatga gtcagtaaat catttactac tgctaatgga 
33061 tcatctgagg acaagtgttg tacgttaagt gacacatggc aaaacagtga aagagacgtt 
33121 aaacaagtgt tacttgctgc atccactcaa attccatccc aagtcatgca tgcaactttt 
33181 tctttaaaca tcggaaatcg gagcctgaat taatgcgtta actaatggaa acaaaaacca 
33241 taattacggt gtagccatct ctccaattcc gattccattt caagttaacc ttatcgatat 
33301 ggaggatagc aactctcacc cgcaaaatca aacatcaaaa agaaaaagct ctcacccgca 
33361 aaagaagcaa cgtatggaga atgaaacacg atcggctaag ttgttggatc ttgatgttct 
33421 tgactgtccg gtttgcttcg agccgctcac tattcctacc tttcaggtta tgttttgaac 
33481 ttgcatgcat tttattttgt ttcatgtgac attttgattt cgcttttgtt aatttatttt 
33541 attgaatacg gctttgattg tatctcgttt ggtatattat gcgtttcagt gtgatgatgg 
33601 acatatagtt tgcaattttt gctttgccaa agtgagtaac aagtgccctg gtcctgggtg 
33661 tgatttaccc attggtaata agcgatgctt cgcaatggag agggttctcg aatcagcctt 
33721 tgttccatgt caaaatactg agtttggctg cacaaaaagt gtctcttatg aaaaagtgtc 
33781 aagtcacgaa aaggaatgca actactctca atgctcttgc cctaacctcg aatgcaatta 
33841 cactggctca tataacatca tctacggtca ctttatgcgt cgccatcttt acaatagtac 
33901 gatcgtttcc tccaaatggg gatattccac tgttgatgtt ctaataaaca tcaaagaaaa 
33961 ggtttcagtt ctctgggaat ctcgtcagaa acttttgttt gtagttcagt gtttcaagga 
34021 gcgacatggt gtttatgtta ctgttagacg catcgcacca cctgcttcag aattcaagaa 
34081 gttctcgtat cgtctttcgt atagtatcga cggacataat gttacttacg aatcaccaga 
34141 agtaaagagg cttcttgaag tgaattctca aatccctgat gacagtttca tgtttgtccc 
34201 taactgttta ctgcatggtg aaatgttgga gttgaagctt ggcatcaaga agttgaaaca 
34261 aacgtaacta gatctagttt ggtttggggt tacgaggcgt tctgttttgt tgtgtttgtt 
34321 ttaattctct gtttaagaac ctttgtactt ttgtagtagc ccactcttga atttattgat 
34381 gttgttgttt tgagttagtt gtataatcca aaagctttct ggtttggttc ccggttcggt 
34441 tttgtacata gtaggatttt taataaagcc tgctaatgag gttcagcaag ttaccattgc 
34501 tcaggaaact gttatggagg atcctccaac gtctctgttt aagaattcag taccaattcg 
34561 agaggatcaa attcagaacg ctatcacaaa ttccattcgc taatcttaga attgggcata 
34621 aattctggaa taatgggctc atttggtatt agcgtccata cacattgtag gcccaataaa 
34681 ataatagacc aagaaaaaac taaaaaccgg acaacgccgt tatctcttct tcgtgtgacc 
34741 accacacata catacatacc actcaccgta ccaaaaagat tagaccaaca aaaaaaaaaa 
34801 aaaaaggacc agctcagatg agtctggagt ttccaagttt aaaacctctc tacctcgatt 
34861 tgagcaaatc ctgatttact ctcatcctca tcatctctca tcatcgagat tcatagtctc 
34921 ttttgccgct tggattcttc caaggttagt gagctgctat ggcaactcat cagcaaacgc 
34981 aacctccttc cgattttccc gctcttgccg atgaaaattc ccagattcca ggttcaattt 
35041 acaccttcta atcattattt cttaattttt ctttggtgga ttccatgaac agattctcag 
35101 tatttcgcct ggtgatgaac tactgcgatt gcataggatt tttattgaac tattattaat 
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35161 gatgaatgtt caattacacc aataccaaat tttaaaccta gaaaagattg atccttatga 
35221 agttatgatc tatatttatt tgatgatata gagtaataca tagtaggatt tctactaatg 
35281 ttattattga tgaatgtgtt tgttacagag gctactaagc ctgctaatga ggttcagcaa 
35341 gctaccatag ctcaggatcc tccaacatct gtgtttaaga attctgaacc aatacgggag 
35401 gatcaaattc agaacgctat caaattcctt tcgcacccga gggttagagg ctctcctgtt 
35461 atacatagaa gatcttttct tgagaggaaa ggtctcacta aagaagagat tgacgaagct 
35521 ttccgccgtg ttcctgtaag cttcctcctt acttcttttg tttggagtct ttttccattc 
35581 ctattgctta cctctctgtg aaaaatctta atcataggat ccaccaccaa gttcgcagac 
35641 aactgttaca acaagtcaag gtaaacagca acgacatgta tttgtttgtt tgttcctttg 
35701 attactagac tgggaggtaa ttttgtatga attgttatgt gacaagcaga tggacagcaa 
35761 gcagtgtcaa ctgttcagcc acaagctatg cagcctgtag tagctgctcc tgctccactc 
35821 attgtgactc cacaggcagc ttttctctct cggtttcgct ggtaccatgc tattcttgct 
35881 gttggagtac ttgcagcctc tggtgccggt acagctgttt ttattaaggt atcatgatcc 
35941 tgttctccat ttatatgcag tgtactgagt tttttatgtt atgaatttac tttgtacact 
36001 ggatagtttt tagggttact tggcatagtc ctctaaagac gtatttagtg ggataaaatg 
36061 gttaggccat taagaaaatg gaagcagact atataggaat tcatttcttt ggcttatcta 
36121 atcaatttca ttcctctgac actcgaacac cagaatatag ttgccaagaa ctttcatgaa 
36181 aatattatcc gtaagagttt gttagggtgt tagaaagttg ttaatccctt tctggctttt 
36241 actgattgct gctagatgtg ttttaatgct ccatgtggaa tgcaacttta tagtatgaat 
36301 ctcccttctt caaaatcaat atcttattga agtgagattt gttcttgttt cagagatctc 
36361 tcatacccag atttaaatcc tgggtccaaa gaattatgtt ggaagaagaa actgaccctc 
36421 tgaagaaagc tgatgctaaa cctagcttag ctgaagaagc tgtagctgca gccaaagctg 
36481 cttctgcggc tgcttctgat gtagccaggg ttagtcagga aatgatgata acaaagaatg 
36541 aaggtagata tatttctgca gcttatattg tagactaatt ttgtctcttt ttctgtgatc 
36601 atttctggac ttttcttgct tgttccttct tttcctctaa attaaattat atacattgct 
36661 tcctgtcaga gaggaaatat tttgaggact taacgcacct gttaggtgtc caagtacaag 
36721 aaatgaagtc cttgagcaat aatatccgta agcttgaagg taagtattaa gctttactga 
36781 aacagagatt tggtcttggt ctggacaact cttatcggga gtcatggagg gtctagttac 
36841 cttaatattc ggttgatctt aagatccatt gttaaagctt ctcttactta ctttcagggc 
36901 aatccaacaa catcccaaag atttattcag ctgatcaaga ggtttataat ggttcggtca 
36961 ctacagcaag ggtgagttta taggttttgg tttgagtaag ctttgattca tagatttgtt 
37021 ttttttgtaa aggtgattca tagattatat aggattataa acacaaagaa aacccaaaaa 
37081 ctatgtatca taattctttt ggtaacatta ggaaccttga tatgtgatgc agaaacccta 
37141 tacaaatggc agcaatgttg attatgacac acgttcaggt tattatctct ctttttctct 
37201 gcctcaaact gcattatgtt ttgttgtttt tggttagctt attttttcta actaatggac 
37261 aatacagcac gatctgcatc tcctcctgcg gcaccagctg attcgtcggc gccccctcat 
37321 ccaaagtcat acatggatgt aatgttctga aatccctcaa gtttgctgca gaatcatgga 
37381 tttataataa atcttatcct ttgaattcct aataatcttt gtaacattta gttgattatt 
37441 ggtgatactg cagataatgt ctatgatcca gagaggagag aagccttcaa acattcgggt 
37501 aagttgaaaa ctacaatcct ttctcgcccc atttctagac taacaatata gttttgtggt 
37561 gacaaactta tggcactttc actgaaatct acaggagatt aacgacatgc cgcccaatcc 
37621 aaaccaacca ctatcagatc cacgcattgc tcccaaatca aaggtacaaa ctgaaaatgt 
37681 ccctgaatgt taatctaaaa gtacattatt tgtaaggaat cttggtcaaa tttgtggaac 
37741 tgaacttatt attaagactt cattaaactc gtattctctc ttattaccag ccatgggact 
37801 atggtcaagc gccgcaagac gagagttcca atggtcaatg gtggcaacag aaaaacccta 
37861 gatccacgga tttcggatac gagacaacaa cagcggcgcg tttcactgct aaccaaaatg 
37921 aaacaagtac aatggaacca gcagctttcc agaggcaacg atcatgggta cctccacaac 
37981 cacctccagt tgccatggca gaagcagtcg aggccattcg ccgtcctaag ccacaagcta 
38041 agatagacca agaagcagct gctagtgatg gccagtcagg tgtgagcgat gagttacaga 
38101 agatcactaa attctccgaa tctggtggtg atgggtcagg aggaattaag atcgcagaga 
38161 tacaagaaga aacagaacag caacatatca gccaggaagg gaactaaaaa caataataat 
38221 taggggttat tgatacttta tgaggtttgc ctgtaagaaa acatgcattt aggtcttggg 
38281 atttatcacc acctaccttc atttaataaa atatgtcttg ctacacaagt aaactcagtc 
38341 atttgatgat tacttgtctt attttaatat tttgaaactt gtatcacaca ttaccattct 
38401 aagctataag agagactgta catagatata gagtaacatt tggtttaagg gaaggcaaca 
38461 caactaggag gaagcatgag tgaagagcct gtaagaagaa atcaacgcgc tgaccgcgaa 
38521 cgctccaaac gctaaaaagg aaaccgcgat ggaagcggtt gccatttgag taaactcatc 
38581 tttgccccaa ttagataccc aatcatcaac tcgagtcgca gcacatgaag aagccgacat 
38641 tagaagatat gcaagaagct acaaaaaagc tcatcagaat tcatcaaaaa actatgtttg 
38701 attacacaaa tcgctcgact aaatgtttta aagaaagact aacttgatcc atggagaaaa 
38761 cgaataagtc atgaaatcca cagttgatca tataactctc ttttgcgatg tagcaagcag 
38821 cgtcacaagc ttcaaatgca gagtaaacga atgctataac gttcacagcc aaacaatacc 
38881 tgcaagagat ttgtgcagat gatgattttt gaataatctg attaagattt cgattctaaa 
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38941 accaaaaagt tgtggtgaag aagagagaga cctgtactct ttgtagcgat cataagaatc 
39001 gccactccat ccttgagttt tatcagccgc catgattgaa aacgaaatca cacacaaaat 
39061 tacttcggta attctaaacc ctagcgccgt caaacttact aaatcgtctc ctctcgctct 
39121 gttcaccgtc gtcctcgtcg attcttctcc gtttatcgga gctccagctt ttctcgtcgt 
39181 agtttgtcca ccgtcttctc tcacccagct attgtgcacc accatagacg acggagactt 
39241 atccgaagaa gaattcatcg gaactctcgc attcctctga cgccgcggcg gcggaaactg 
39301 aggaggagga ggcggaatcg gcgagggaag aggcgaaaac tgtgtgagct tattaccagc 
39361 tacgatcgac ttcggattct cgattttgaa cggagatccc tcaggagaaa cgtaacggct 
39421 ttcaggtaaa tctccggcat ctgataacgg agaatgaaat cgaagaggag agtgaggtga 
39481 ttcgttgtaa ctctgtgctt ccgagttcga tgacgcagtc cgcttcatct tcatctattt 
39541 gattcgattt tctccggcgt cttcttcccg gaatttgatt tttttttgcc gagctttttt 
39601 gtgtgtgtgt ttgttatggt ctcagtgtgt gtgagaaagt gaaggagaaa aagaaacttt 
39661 aatttcttct tctctctttt gttttcccgg caatagaaga gaccccactt taacatttct 
39721 tcgtggagaa ttaaaacccc aaaatgatct agtgtgacgc atgtctatgt gtacctgcac 
39781 ctatatgtct ttaaaccaat gatgttgcaa cacgttagtt tataacgcaa tcagatgatt 
39841 cagtgtgacg catgttcttg tgcaccaaga tgtaatcaac taacgatttt gcatcgcgtt 
39901 aatttatgac gcaatcataa ggtgtttatg aattttttgt gcatgtgttt gtttgatttt 
39961 atttgatctt cttaccatct acaaagattc catattacta aagaagtata tcaacttact 
40021 aaatatacac ataggagaaa caattatgcg attccgtata ttttctttag tcacaaaaat 
40081 atttttgttt agaaattttg aagtagatta ctttttttta atgattctga aatctatttt 
40141 caactctttt aatgattcca tttttttttt tttttttgca tattttacaa accgaaaaca 
40201 ttagccaatt ctcgaaaata aattagcaca aaagttaaag gtagtataag aaaaacaaat 
40261 aaagaatacg ggaataatat ataaacctag acgaagctaa agtaaagcat cattgatctc 
40321 tatcaattat atttgttttc aatcttgtag ttttttgggc attccctttt gaatcaaatg 
40381 tcttctatct ttagattaag aaactgtttt tttttggaga cgaattaaaa tattttaaat 
40441 atatcaaaag catttttttg ccttttcttc tttgtttaaa actttaaagc acaaagcaac 
40501 ccacccactc ctattttctt ttctttatgt cttaccatat ttttttttct tcaaattaat 
40561 ccatcgtcac aacactttct ttttacttct tatataaatt acttttcgat ttaggcaaat 
40621 gcaaagaaac aatcggggcc tttgtttgaa atgagtagag catataatta ttatttacca 
40681 agacttgaag gaaaagtcta agaaagtata aaagccacca atactaaaga caccaaaaaa 
40741 caaaaaaaaa cagatatcat ttcatccaag gacatgacaa agcaagcaaa agaaaccaca 
40801 atgctaatct tttggaacat aaccaaacaa ccttggtata caacggtaac attgaaaatg 
40861 cgctgcttgt atgccacaga aaactgactt atcgggagat ggtctatatt cttgtccttc 
40921 tctagcaatc cataccaatt tggagtagta gaaattttcg ctttcatcac aacacacaac 
40981 aattttcttc tcctcatcaa gaatatagaa gctcattgat ctcgataaac aaggagaaac 
41041 taaatctaat gttaagaact tgctccacga gacaaatgtg gtctcaatct caacggtcac 
41101 ccatatttcc acctttagtg tctgcctact ctgataaaac aaggaaagat gttcttctct 
41161 aacaaccgag agagcaatag tatcaacacg gcatggttga tgatgaaagt gagcacacaa 
41221 acgttgaaac ctttctgttg aaaaatcaaa actgagtagt gagtagtcgt cgttgtctcc 
41281 tttttcaatc catgacaccc aataagtatt tccacttaaa gacgcacacg catgaccatc 
41341 acattttaag taggcctgat cgggaatgat cacatcaaga ttcctccatg aattagaggt 
41401 aaactcatac atttccatcc tttccggagc caacttctcg tgtatacaca caaacctcaa 
41461 gatttgtagc tacgacacaa ttcattcttg tcgtatccga gagcaaaggc tccgatgttg 
41521 tctttatttt gcagctgtat ccatcttgtt tgcccagaaa acgggttcca aaccacaatc 
41581 atcatgttct tcttaaaagg gcatagcaat atgccatcgc agtgaaaggc ttcagataaa 
41641 tcgactggtt gattagaatg gggagatatt aggccatgcc catctttaga tatgtatatg 
41701 tttttctcaa gtctagcgag aaaggtgctc attggacata ctctatgatc aaccagcatg 
41761 agagcatgat actgtcttgc tgttttaatt atcattgtat tttttgatga atctcggatc 
41821 tttgaataaa gcttgatggt accaccgttt gcaagtagct cgtaagcttc tcagagatgc 
41881 taccggaacc ctatatagta tctcttctat caaatcctct ggcagatcgg agatcatcct 
41941 tgtttctctc gtcatcagtt agggtttaaa ctagatttag tactgtaaca aatttaagct 
42001 cttatatgat gaacaaataa gttaaagcta ttaaataagt agattcttta tacatatgag 
42061 acaaatttgt aaggcaagta tttaacatat gatctttaat tttggtaatt aatatatatc 
42121 ccgagattcc ctgtttttgt taccacctaa attttactta tcttattttt attatatttt 
42181 ccaaactgtt atatttatct tctaaaaatc tgatcaactt aagactctaa gatttgatat 
42241 ttgtatttct attagaagta gatatacttt tttaaatcat acagtattca actttctttt 
42301 ttaattcctt aactgatatc aatataagtt gatttctagt ttcatatcat tttctttttt 
42361 acttatttag gggtactaaa ttaaatccac aaactgtttt caataacagt agattttaat 
42421 atagattttt aaaatcatta atacaataac agtagatttc attagaattt ttaaaattaa 
42481 tgagtgaata acataagatt tgtaaccttt catgaatttc atgaaatcct tcctgaattt 
42541 tgtagaatct ttcctaaatt ttgtgaaatc tttcaataaa ttattttctt aaatttagaa 
42601 cgaattttat aaaatttagg aaagatttca ttaaattcaa gaagggttgc acgaaatatt 
42661 tttttgtgaa atctttaccg aattttgtag aatatttatt tttcgtaaga acaaactttt 
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42721 atcaaatgaa ctagttgaag ttttttttag aaacaaaaac actacaactt aatatgagtt 
42781 tcttgaaaaa aacatttaag aaagcaatta gaaatatacg gcctattatc attatgatta 
42841 tatgtactaa cacttgcatt gaaatctaaa actaagcttc aaaattgtat ttgaataata 
42901 acaatacata gatactgagg ataaaatgtt tttagtcaca gtttggtggt ttcttacact 
42961 tatatacggc agaagcaggt tgcttataca ctggaatgct gtttgcatcc aacaatctta 
43021 cttctcctgg tccaaaatac aactccgagt gccttcgaag gtcgagtcct tggataccag 
43081 cttgtaacac cgataagttg tctgaatcag gcgaaacaat cacgattgtg tcttctgagt 
43141 attgagtctc gagaatagac atgagttgcg tcacacgcac aaatacatct gatacactct 
43201 cgttgggggt accgtcgctt ataggaggag gttttgtctt catcgatatt gagtctaatg 
43261 catacacctg cacagaagtt gaaactttca tacttcaacc cgagtttttg tttgtatgtt 
43321 ttaatgtgaa aaatgctaaa atcttacttc tgatatagat tcaagcttct tgccttcgta 
43381 agctcctaaa ccacgagcat caaggaagct atactccgga actatatagc tgcgaaaacc 
43441 aagtgaacat aaaacattca gcgtaccatc acaaagatta gattccacag ctaaaacctc 
43501 actaaagagt aagaagacta atggacgatt ttacctgcga ctaattccat tgatggcggc 
43561 gatgatttca gcagcctgat aagctctctg tgttatggaa ggccagagcc aacagtttcg 
43621 gtcacaagct cccattgctt ttaactgtaa cgcagctctc agagtctgct tcttaccttt 
43681 ctctgataat ccgctatcta ccgatgtttt ggcaaccggg tttgtgttga ttatccctaa 
43741 gctttcgtaa tctgattccc cagctctcac aaggtaataa cttgatccaa gaaaaaacaa 
43801 caaccaaaaa cacattgtgt attattagct ccattttcta agataaccag gctaaataac 
43861 tccggaaacg aatcaagaac aagaatcaaa atgttaaaag tcagagattc actcttaaca 
43921 gttcaatgtg aagaatttgg aatctcacta atctactaaa gctttacaag atcctttaaa 
43981 cttagttcca atcaaaagga cgaagatacg tatacattga tgcacatctg gttgtatgca 
44041 cagaaactca aaactagggt tttgaaaaag taaattaccg attagagagc cggagaggcg 
44101 gcatttgaaa gagaccgcgt gcgttagctg gtgcggcgat ggagacggag agtgatggtg 
44161 tggcaataca tacggagaga gttttgaaaa ggtctcggcg ggtaatatgc ggcgaggaaa 
44221 gtaaattcag aggaatttgg taggtttccg gcgacggagg aggatgtaag tgtgaggcgg 
44281 tggtgaccgc cggtgatgat gataacataa ttcaatcgtc atctcaaacg gtatctctgg 
44341 tcctccgtgt tttaaggtta caaaaccaca attgtgaatc gcacattccg gtttagatta 
44401 tgggttcgtt tttaaaatcg aatcagctaa accggtaact ttctcggaaa tattcttaac 
44461 cggtcaggac caaaaaaaaa acctaaaaca agagagaaac tctgtttatt actctgctct 
44521 taagaggaca aatttgtttc tttccttaca gtttccaaaa aagaaaatgt tataaaagta 
44581 atctaataaa cttcgattaa aactaaaatt gtaacaacgt acatagattc aacttgcgaa 
44641 agttacaatc atttccaaaa aaaaaaactg aaaacccatt tcttcataca caagaaactt 
44701 cataacttaa gggttccact tgttcatttt ttttctacat aggcttacac aaaataatag 
44761 taataagaac ttcacctcac ttctgattct atcttaacct atcgatgaag caccgtagac 
44821 gatgaaatag ctgaaactat caagcctggc caagttcgat tccagcattc gaatagcgct 
44881 tttctttatc ttcatcgtca tcgttccagt tagttgtttt atagtaagtt atgtatatta 
44941 taagctggat tattcctgat agcgatccaa gaccatttgg aatctgtttt catgcatgga 
45001 agataattag tcctttttga gatgtaggga tttgagttcc aaacaataaa gatatatatg 
45061 agggtttacc aaaatataag ggtcaaattt aagacatgca taaatgaccc aaacgacacc 
45121 gttcatgaag ttggctaatg ataggaagaa cggcatgtat ttcacgctct ttgtctttat 
45181 cacaagtttc tgttccacat tataactaaa ctcattaaat ggaaattcac gagataaaga 
45241 gaacaaaaga aaaaagttga tagtgtagta tccaattttt gcatttccgt gattagttta 
45301 gaaagaagag gcatcatacc atgacggtga gaggagcagc atacatgatg acgttgaaaa 
45361 caatgcacaa gatcccaata agcattgatc tctgctttgt tgtatgcaaa aaatacattg 
45421 tgcagaagat caccaccgcc atgaatatta cctcgataac catagctatt gtgatctttc 
45481 tctgtacaca tatatatata tcataacttc acatatcaaa atctatatcg atctacattt 
45541 gaagtaacaa actaaaacaa acatcaacca ctaattcact aattttcaat tggtttaaag 
45601 gctatcaaac ctatgtctga aaagtttata taaattgaat aatttagaat gcatatacat 
45661 atttttatca ttcgtgttga aattagaggt tttaaaggct tacgcggaca ggggaggtag 
45721 cgaagacaaa gaagatggtg acgtaaacga gttccatgaa aagaccagtt ccattaatgg 
45781 tgatgacgag gagactgtcg ggctggacga aaggaagtcc gtaaaatgtc cacatcatgc 
45841 agtttaaaac cgtagctacg tatggatctg gcttaaactc ggagaccgat ttcatcttcc 
45901 atatcttcac catcgttggt ctgcacaatt ttcacatatg tcattgcatg caacaaaaca 
45961 aaaaaagatt taatcatcat gtgtgcttac attggagcgc agaacaagcc gaaagaaatc 
46021 acgtttccta aacatataac agacaaacaa agacatgagc aaatgttttt gttgttgatt 
46081 gaattaaact ttatgtttga gtaaattgtg gaggacttac caacgattcc gacgatcgtc 
46141 cgggcggtgt gggggtccgt catttttctt tgtttctaaa gaagaattct ttatcttcta 
46201 cagattttat caaagaacta atttatattt tataaaaata aaagaagaag agaaacaaaa 
46261 tatgttgatg atttcgattc ttcttttcga tgattcttgt ttataatttt tttctttagt 
46321 actgcgtttc ttttttgttt gtttctgatt tgtgatgtga gttttgtttg tttgatgaaa 
46381 tagctttttt ttttttggtg tggtttctag gttctgtttt tggttttttg atatttggat 
46441 tatttttggt ttctgcttta tgaacagaga aaaaagaaaa agtggatttt aatagtgagt 
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46501 
46561 
46621 
46681 
46741 
46801 
46861 
46921 
46981 
47041 
47101 
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49681 
49741 
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49861 
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ctgtgaatca 
gccatgaagc 
acattaatac 
tactattact 
aaatgttgtg 
ctgtaaccaa 
gttttactct 
ttcctttctc 
acacacaagc 
cattgtttct 
taatgggaca 
aaaatatcca 
tatgtgtttt 
gccaagagaa 
ccgagagaga 
cgagactccc 
gtatcaccct 
atatatcatt 
gggattttaa 
aaacatacca 
tcgtgtgatg 
ggtccaatga 
gaagctagga 
agctgggatg 
gatcgtattc 
gatgaattga 
agtgcagaga 
atatttgaga 
tgccaaagac 
agtttgttgt 
ttataataaa 
aactatctta 
agcctaagaa 
ttctaaggtt 
catagaaaaa 
taggaccaat 
tcttttgacc 
ccaacccgag 
cgatcaagaa 
gacagtaatc 
aagatccgag 
ttcaatcgcg 
cctttgagtt 
ggtggattac 
ccggcgattt 
tagtgggcgc 
tggttgactg 
tctgtttata 
tatcaaccaa 
atattgaact 
gtggaagtaa 
tatactcatt 
ttaaagccga 
aacacttttc 
cattgatcaa 
aacgatttac 
taagaatggt 
gaagggaccg 
cgtgggtcgg 
tttgttgagt 
tcaaatccaa 
ttcactttat 
gtggaaatat 



gcagaatctg 
cgttgactcc 
ctctgtctct 
acatcttcat 
tagagcatct 
aaactttgtt 
ctttttaggt 
atcaagctac 
ctcaggtttc 
taatgttttc 
tgaaactggg 
aaaaaacaaa 
tcttcgttca 
gaagacctca 
aaattcaaac 
tgttaagtca 
cttgatcatg 
catataccca 
gtatcaataa 
ataggaaaac 
gattgttcgg 
agcagcaatg 
gtagtggttt 
atcccgaatt 
agatgcccat 
ctttggtaaa 
tgtggattat 
aattaggtat 
agtgacatct 
acccgccgga 
tatcaatttt 
taacggattc 
attgtttaac 
ttaatattta 
ataacaattt 
cataatcctt 
caagaaaaaa 
atcctgatac 
gctccaccgc 
acagcggcga 
agtggtcaga 
atccacgacg 
actctttgaa 
gaagcttctc 
cgccgacgtc 
gtgtgagaaa 
gtttggttta 
taatcaactt 
attttatgtt 
tgttgtggct 
tgatttagtt 
tttaaaattc 
gtaaagagaa 
ccaattcaaa 
aacattcaaa 
atgttctaga 
tcaaaattca 
ataggaacaa 
ctcgtttcgg 
tcatatgata 
taaccatatt 
ggataatttc 
atatttatcg 
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ggtagagtaa 
gctcgtaccc 
ctctctctct 
tatgtataaa 
tgtatagtat 
aatagcaact 
ttactatgta 
gaaactgcaa 
agtgtgaggc 
cctttaaatg 
ctgcttagct 
tgtcataaac 
agtttaatga 
cgatctccaa 
ggtatacata 
cttgtgaggt 
actcggtcat 
gacaaagaca 
ttttcgagga 
gattttatta 
atatgatcca 
gaggagcctt 
atgtatcaaa 
ctatgagcta 
aactctgcag 
ctaccaagga 
ggaagatcat 
tgcatcgctg 
gctcaatctt 
tcacatttgt 
gttttatcaa 
tagctcaaga 
actttttatg 
cagccatgat 
cttaatttat 
tacagctaaa 
cttctctgag 
ccggtacgat 
cgttggttac 
ccacggcgac 
aatcgttgct 
cggccgcgat 
cttcgatgac 
gacccgattc 
gttgtctgcg 
cgcgtttgcg 
catcgttttt 
tgaattaatt 
tcttgaaaga 
aatataatat 
aatcatggtt 
cactcaaaaa 
gaaactatca 
cttcaaacct 
tacatttttt 
gagaaaactg 
taagaccaaa 
agagggagaa 
atgtggccca 
tattcgaaaa 
tcttactgcc 
cactgttaat 
tttgttcttg 
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caaacgcatg 
catgcatgag 
ctctttctct 
gagtttgttg 
atacaataat 
tgtattgatg 
aacactttgc 
acgaattgaa 
gcatcaatcg 
taggtcggtt 
tataaactct 



ccccaaaaaa 
aatagaaaac 
aacgacgaca 
tccctttcga 
tccaatgtgt 
tattctcgcc 
gtaattatac 
ctcttctgtt 
ccggaggtaa 
gttgagaaac 
gacatccaag 
gagtttatct 
gtgaggttcg 
atgaatcagc 
aaattaggat 
attgagcaac 
gtgtcagtcc 
tgtacccctc 
tcaactcgtt 
gtgtattcct 
tatttatttt 
attctcaatc 
tcgtaaaagt 
attacaagtg 
acttgaatca 
tttcggccca 
caacgttgct 
tcctcctggg 
gagccacgtt 
ggtccacggt 
tgggacgcaa 
gacgacgagg 
gcttctgtcc 
ttgacgccgc 
tttctggcgg 
ggagtctgtc 
ttattatttt 
gaagcaatat 
aattttatgt 
gcttgacatg 
cttttctgtt 
atcgtttggg 
ttctattgga 
cgtttctctc 
taccgaagaa 
agaaacagca 
aacacgtgac 
tatattgagt 
aacttttact 
aaaactcgga 
cacgttttgc 
tttcttttca 
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acacgtggtt 
aaacacccgg 
ttctcaaaca 
tctcatattc 
acaaagcaag 
aataaagaga 
tatatatgaa 
tcaagatgaa 
aaaatactaa 
aagacttgag 
tttgtattgc 
tgtcaaaaac 
tgacaccatg 
acaacgtcag 
tgtaataacc 
atcgaagctg 
ctctacttat 
attaaaccat 
gttggtcaag 
aacacgatag 
aagttttcac 
gcatttggaa 
attacatagc 
acgttagaca 
agctcagtga 
gcatacgtta 
aagaatggtc 
taatggtgag 
gtactatgat 
cccttagtga 
aaaaacattg 
ttctaagact 
gtgttgatcg 
gtcaagtgtg 
tcaagtgtgc 
agttatatta 
tggaactttc 
gttgtttccc 
gacgaattcg 
ggtggatccg 
ggaagacttt 
gcgagaagtt 
aggatgaata 
cggtttactc 
gtaatgagat 
cggggaaaag 
gcgttttctt 
cccagtttaa 
tttgtttctt 
aaattagctg 
atttctttat 
ttccaaagat 
gtagtatgta 
agccataaac 
aatttattaa 
tcgattcacc 
aattaaagaa 
ctggcaaggg 
tgtcgggccc 
ttttcaatat 
tttgtgatct 
ttttacgcgc 
atgacgctat 



tcaaatttga 
ctcttcactc 
taattacatt 
atgtcatagt 
tgaatatgtg 
agagatttta 
tcacttaata 
gagaaacaga 
attaatctct 
atctaaaacc 
caatatatag 
caaaaatata 
aagagaggac 
aacgaaatct 
gatatactct 
tggtcatctc 
cctactaatg 
gggcgaagtt 
ctcgatctat 
atggagcaac 
attagtggga 
tcactctcca 
acatgtagaa 
cgaaagcttt 
agtgagtttc 
caccaaagct 
taagatgatg 
attgtgataa 
ccgaaatgtt 
atagtagttt 
ttaggaaagt 
cgttttcacc 
ataattgagt 
catataataa 
atataataaa 
tcatcacgag 
gcagtcggac 
cagcttccgc 
aaccgtcgat 
agcatccttg 
cattcgtcga 
tcaatacgat 
cgtcggacta 
aggtaaagct 
cattgaaagt 
gctgtcaaaa 
atttaatcat 
ttaatttatt 
ttttgagggg 
tttagcatat 
ttttataatc 
atagttaccg 
atgaaccaac 
gaatgacgat 
ggaactacat 
ttcagattca 
aacaataaaa 
acttccatta 
gttgcatttg 
taacccaact 
tcaagtcttt 
atcaactgtt 
ccttacacca 
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50281 gcacgacata tgctcctgtt acatgtcttc cttagagacc aaaagttatg gattcacttg 
50341 tacacacata cacatatatt gatttagttt aatgtgatta ctagtctcct tttgcgattt 
50401 tcgttcttac tagtctctat atttatctgg tttaggccat acttttgtca ttgtattgta 
50461 ttattaatca gctactttaa tttgtacttg tattttggag cttttggtgg aaataacttg 
50521 caaaatacta aaatattgga ccagagagcg ataagttccc gtggtcgtcc ttttgaagac 
50581 ctctctagtt aacaatactt ttgcattttc atatttatgg tggttgcgtc gccgtcgata 
50641 tagtcgtagg tattactcca ataattaact taccttataa aataaaatca tttatcttct 
50701 gcttttggta gatgttcaca cagtttggct ccaacatcca cctataaatg attatttaaa 
50761 cacatgacaa aaacactttt actttctaaa ccatgagtct gcaattatat ccataaacaa 
50821 acaaaaagga actatttggt aagagtattc aatttttaat aactgtatta aaagttgctt 
50881 tgtgaatatt gagaattttt attgctggtt gttgccaacg aaactcttgt tggcaatttt 
50941 aaatatcttg agtaaattaa attagatgat aagttttttt aaaagtaggt ccacataaaa 
51001 aaatccatat atcctaatat aataaatgaa tatcctaaac taaaattaca attttagaat 
51061 tatcagtttt acacttgtga attgtgatat aagtaatgtt gaaaggttgg tcttagtgat 
51121 tttgctataa atttttgttg ctatgatatt ctattatttt atatattttg taaccctagc 
51181 ttgtaagtta tgctatatac attatatgat atgtaagtct cgagagaaaa acaaaaatag 
51241 caaaacatgt attcgacagt acatgttaat gtatacaaat atggtatatc catcttcact 
51301 tgtcactgtg tggctcaacg tgacactatt attaacttga cgaatatcta ccttctctta 
51361 taattcgatt cgtaacgcca tacttgtatg taatacacat tatttcattt tcttacaatc 
51421 caatacaagt gtaataaaca cttaaaaaaa aaaaaacaag attgaaccac caagatttgg 
51481 ttaacaaatt ccaatgcaaa tttgctcgtt ggagtaataa atgaactaca agaatttgga 
51541 aaaggaaagc ttggacgatg gatcatgtga gtcatcaccg ctctttctct atcttcaagt 
51601 tcaaaccaaa aacaagccac caaataccaa taaacaattt cgtttatcta attggaaata 
51661 ttgaaaaaac aaacagaaaa aagtaaaaaa ggaacagaaa aaaaagccat aaatttatgc 
51721 aacaaaccct accttcttct atgctctaaa gagggtttat ttatctttta ctcctctttt 
51781 taagtaatct cacttcattt atctctctct ctctctctat ttcttttgct tccttttggt 
51841 atttgctttg tatgtttgtt ttgagatcaa aatggcttca agtgcttcaa agttcatcaa 
51901 gtgtgtgact gttggtgatg gtgctgttgg taaaacctgt atgctcatct gctacaccag 
51961 caataaattc cccactgtaa gttctcttta aaaagacctc tctttctctc ttgaattttg 
52021 atcaggaatc tcatctggat ttatcagatt tagctcaaat tttacaaaat tttaatcaat 
52081 ttcagtatct gggtctacta aatttcagct tcttattgcc ataaaggttc ttagaatcta 
52141 tctgggtatg tcaaagttag ctcctttttc ctaggaactg tgcatgatat aagatccatt 
52201 tttggagatt ttgatttttt ttacttttca taagtatgtg tggcgcatct gggtttttgc 
52261 agcttttgtg tatagtccag ctttatgtta tcttttttca tttaacatcc tctggagtct 
52321 ggattcgtca gactttttct tcattgctat tattattatt attatatgta tatatgcttg 
52381 atttgatgat tgaaagtttg aaactgtgta ttgatttgat gaattgtttg taacaggact 
52441 acataccaac agtttttgac aactttagtg caaatgttgt tgttgaaggc accactgtca 
52501 atttggggct ttgggacact gctggtatga acactctttc tgagtcttga atcctatagt 
52561 ggtttataac attcttattg gtctagttct ttcatttggt tgataaatga gatccattga 
52621 atagctttgt ctcatatgag gttacatatg tatatccttt gtttgcaggg caagaagact 
52681 ataacagatt aaggccttta agttacaggg gagcagatgt tttcgtcttg tctttctcat 
52741 tagtcagccg agctagctac gagaatgttt ttaaaaaggt ctgattgaat aaatgatcct 
52801 tttctctaat tgttgaaaac gataagactc ttatagtgtc agaatgagtc atttctaatg 
52861 ttatatgact gttcttattg agtcagtgga tccctgaact ccaacacttt gctccaggag 
52921 ttccccttgt ccttgttggt accaaattag gtaagaataa ccgatgagca tttaccaaca 
52981 gattcctctt aaccgtttag ttacaattca tagctaatga ttcttacaac actggtgtag 
53041 atcttcgtga agataagcat tatttggctg atcatcctgg actatcccct gtaactactg 
53101 cacaggttta gtcttaaaga gcctttttac tttagatttc atataattcc actataaggc 
53161 ttgatggtat taactaaatg aacatttcta tctgataggg agaggagttg cgtaagctaa 
53221 ttggtgcgac gtattacatt gagtgtagtt caaaaactca acaggtatat gaggcagctt 
53281 ctttatgtta ctcttttctt cggattaaca aagcgatgaa gtttatatat tgcagaatgt 
53341 gaaagcagtt tttgattctg cgataaagga agtgatcaaa cctctggtta aacaaaagga 
53401 gaagactaag aagaagaaga agcaaaagtc gaatcacggc tgtttatcgt gagtatatat 
53461 acaaatcttt acaaactctg catctacaat cttatgaagg gtactgattt cacctttgtg 
53521 tttattttgt atgtgcagaa atgttctgtg tgggaggata gtgactcggc attgatgacg 
53581 atgacccaac tcagtctgat gattttaaac tccacttttg agattgtgtg ataaacgaga 
53641 gactttatat tatatagatt gaatcatgta agagattatt agcctctaat caatcaatag 
53701 ttaccttgaa gagagaaaga gggggaggta gagagcttat tattaattca attgtgttta 
53761 tttgtttcaa acctgttatt gcaatatatt agccattttg atacaacaga gaagctctct 
53821 cttccttcgc ttaaccctgt gaagacaagc agttattgtc ctacattagc aatcaagtaa 
53881 ttttattttg tttgttaatg ttgatctctt gtcgttacat tgtccagtgt cagtcaaatc 
53941 actgtcctca aagtacaact gaccaaactt tgtctctctt gacatagaca ttaaaacttt 
54001 ctacataaga gtctcatatt tcagtagtcg caggctaatt ccagtcggtt ccaatgacac 
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54061 attgtcttca agattttgag acagcagttc caaaggtttt tttatcttcc acctgaccaa 

54121 aaaaaggaga ttaagccata aaaagatgga agcgacgaac tcagtcgaag actttccgat 

54181 gagactcgag tacacgagaa acgaccactg gactcaccag accagtccca aaggcaaata 

54241 aataacggag taaaaaaaaa aaaaaaaacg ccgagtttca tctaaacata atagaacaaa 

54301 tgtcaatggg tccgagagag cctgtaagag cataaatggg ctttaatcgg gccaaattaa 

54361 atgtaactct ttctgttgtt gtttttccgg tgtacctctc tctgtttttt ttttagctct 

54421 ttttggaaaa agcaactttt tcttgatttc tttttgacgt gaaagcaggc ttttctgtta 

54481 ggcagataaa agcatatttt tattacttaa gaccatttcc ttcgtaaaag aaagcaaaag 

54541 aaatatataa accggacaag gttaaaagat atgcgacact tacacatcaa gtcataaatt 

54601 agaaacaaca agaacatgat tacttattta tttgagttgg tgagatcgga gttacaacac 

54661 acaagtttct attgggtatg gggaagagag aatgacagga agagcaggga gagggctcgt 

54721 taatctaaac caaccatgac ccaagtagcc aacctttttt tttcctcttc aaaatttcac 

54781 attctttatt cgagattata ctacttataa agtataataa ctagctcatt caaacaaaac 

54841 aaaaagtgct gtaaggataa cactatcaac gcgtgttaag aaaagtaaca cttttgaact 

54901 tctttttacc attgacaaat tttaatagtt acaaccatgt cattgcttta tttaacaatt 

54961 ttaaaaagga aatctaaaat gtacataaac ctttagctaa tttacaaata tatcatattc 

55021 ttaatgcatc tacaacaacc atattatgaa ctctaaatac taggatttgt aaccggattc 

55081 ggtttatttg gactacaaag agtaaaaatg gactttgtcc atctcatcta gccaatgttt 

55141 tataagattc tatattgggt gcatcatgca tgtgtctctc ttgctcacac cctacatcta 

55201 cccatcgttt cagccacaat tatgtatata tttttttgtc ttcaacattt tagctcatat 

55261 gcaccaaatt ttcatgaaaa tgtttgttta tcaatcatat tcatcatgtg ttgttagcca 

55321 ttaatttcga tgagattgca aatcttgaaa aaaaaaatgg aattatgtgg gggaaaaagt 

55381 aaagaatggc acatgaagag agttttgcgt aattcccaaa agtaaagcca gaaagatttt 

55441 tctcccaccc catgtgctta ctctccccag tccccacttt ttcttaatta aattcatatt 

55501 tcttccattt ttatttttcg gcttttaatt tcttagcata cttttaaaaa aaaaatattg 

55561 tcacactttt taggccgatt ttgactgagt tacacaggtc aataatgctc ccaattcggc 

55621 ggactatagt tattttagtg gacatttgtg ttaactaatt ttgtggcaaa aagaaactcg 

55681 gaacaaatta aaccataact gatttagact aaattatata atgtaatggc cattatgtat 

55741 taactaaaga caaaagtaat actacgatct acgataatac aaaaaaaaaa ttcagaatat 

55801 cgcgtcatta tcaacttgac accaacttgt gagtctccca aactcaatga ttatgtggtc 

55861 attatcggtg gtgtttttaa aaaatactat gaaaactcgc tctcactaat atcaagtggc 

55921 ttacacactt gattgactaa tcaatagttt atcactacta ctataatgtt tcaggctaga 

55981 ttttccatca cgtgccaaaa aattccttca aacaatttag caagctaacc atcaaattta 

56041 attacgaatt tttttctttc atatccacgt ggcggatatt caaacttaat tatgtgtaac 

56101 atatgaatga cgtaaataat ctatgcacat ctcgttttac tgttgtgtgt tgctttaaag 

56161 gctatcatgg ataacgtgtg tatatgacct tcgagaaaat tttgaagaga tccattcaac 

56221 aaaacatgca tgacattttg aatatatccc aattattaaa gactcaataa ttttcagaag 

56281 tatattttgg gtataaacag gtaaccgtac gtgttgctac acttgctatt gtccatctat 

56341 aatgtgaaaa atatcaattt aaacattact gtttttatgt agtttttagt tcatgtagta 

56401 tttgattatc tggagaagaa gaaaaaaaga tgataaataa aaaaattgtc ggcaatagaa 

56461 aactgagttt aggtcaaaat agttatgtac tatagttatt accgacgtaa acactgataa 

56521 attgaaaacg atgcatcact ggtttttgac aaaatgtcga attagaacaa acatgactca 

56581 gtgtattaga aagtcaaaat atacacattt cctcttgaat agtagtatta gcttgataac 

56641 tttgtttatc ttaatgaaat cgtattaaag aagtttagtg ccgagattaa atctcgagtc 

56701 ctatcactct atcaggcact agaatatata atgtcccact aaattcgata acaaattatc 

56761 tttaaagtta aagtatcttt ataattgttt ttatatatgg atcacgggac tacaagaaaa 

56821 aaagtagacg tgacaattat cttttctgtg tttttttctc gttatctcta gttttgtttg 

56881 atgcgtatgt atataatttg gacaatacta taataaagta tgcttaataa gattctccaa 

56941 tcgtttttat attattctta atataaaatc aaaagagatt gatgatttca aatgatgcct 

57001 acaaagaata acatccgtgt cgttaataga attcacaagg aatttatata ttctaatgta 

57061 cattcgactt gaaatcaaaa tcatatggac attaaacaaa aaaaaaaaaa ctagaaaagg 

57121 attaaaaaga gtaaagtaaa attttgatgg ttcgaaatta gaccaaagcg tatgaaacat 

57181 catcttttga gtaccatata ttttgcaact tcaactaatt aagagtgtag tataagctgg 

57241 gagttttgga actcaaacat cataatccat tccatcatct ctaaacttgg gaaaaaatcc 

57301 cacagctacc gtattatatt tgggaaatcg tataaaccaa aataagaaag ttgttaattt 

57361 tttttaacta taattaaccc gacacttaga aatgtgtatc aaaaaagtaa tgcaagaatt 

57421 atcattgaca agtttcaaca acagaattat tgaaagattt actttatttg aacaaatctc 

57481 actattaact ttgtttttgt caagcctcta gagataggtt aaaactttaa caaactttac 

57541 ttaacaagaa aagactatga cttttcaaaa tgcaataaaa atactttaaa gaagaaaaga 

57601 ttcctctcgt ctcttccttt gttcacatca ctttcatctt tattttcttt attaattaat 

57661 catttattac tcctctttca aaaacaaaca ttttttattt ataaaaaatt catacggcgc 

57721 taatttcacc accgctcttc ctaattgatt cttcaaaatc catgattact attgaccccc 

57781 aaacaaaaat aatataaatc tgatactatt tggttagctt taagcatata attctcatct 
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57841 
57901 
57961 
58021 
58081 
58141 
58201 
58261 
58321 
58381 
58441 
58501 
58561 
58621 
58681 
58741 
58801 
58861 
58921 
58981 
59041 
59101 
59161 
59221 
59281 
59341 
59401 
59461 
59521 
59581 
59641 
59701 
59761 
59821 
59881 
59941 
60001 
60061 
60121 
60181 
60241 
60301 
60361 
60421 
60481 
60541 
60601 
60661 
60721 
60781 
60841 
60901 
60961 
61021 
61081 
61141 
61201 
61261 
61321 
61381 
61441 
61501 
61561 



ataactccaa 
taacaacaat 
attgtatttt 
ttctccctct 
tctcacactc 
cttcttcctc 
ccgatttgtc 
tccccgatct 
gtttgtgtag 
cacccaaagc 
attgcatcac 
aagttttgaa 
gtggtgtgtg 
tctcgacctg 
tattcccagt 
atttgtggtt 
aagctttgtt 
tcaatcacat 
atgagttcct 
tcagctgaag 
ctcataccta 
aacttgtagt 
ttctattgtt 
ctggcatcaa 
cttcctacac 
cctcgaaccc 
tctttctttg 
gtttaaattg 
ttgttgcttc 
ggttagtctc 
ctcagacatg 
ttttcaggtt 
tgtatgagtt 
gaaactctta 
agagattgga 
ttacttacag 
atttcatgtg 
atgtgtttga 
ttcttacagt 
cagatcgtgc 
tatgtagctc 
catgaacgaa 
gtttctttgt 
atgctggaga 
gttatcttct 
attcattttg 
ttgtcgcggt 
gtattggctg 
aaagaattct 
aggattgttt 
atgttctgat 
ttgtgcagag 
cagatagctg 
tttttaacaa 
tcctgttaat 
tgctttatac 
ctgcaactta 
gtccatccct 
tggggctcgt 
ataggtttat 
ttagcatggc 
tatggtaaat 
ggacaacaca 



tcaccaaatc 
atttgtccac 
tttacacctc 
ctctctctct 
tctctctctg 
tctttcccac 
aattcctttt 
gggttttttc 
atagagagag 
agacgaacca 
cagtcctcct 
attaaagctc 
tagatgttag 
agatttactc 
ttgcttttaa 
ttcttctgtt 
tgatgtacca 
tagtctgtgc 
ttggaattct 
ctattcttct 
ctgctcttgt 
aaagaggaag 
ctaatttcag 
cacattgctc 
attcgtgcca 
tatagatgta 
atttcatctc 
ctttgtttag 
taccctgcag 
gaggaaaaaa 
tcttcagaat 
cttaagtcct 
tggtttcccg 
tttcttttag 
ctgcctgagc 
attaatcctg 
ttcatgtttc 
ccgatttgct 
tggtggggcc 
tggaatcata 
ccaaaatacc 
tagagtatca 
acttaggata 
agcttttgca 
tcacatttta 
gtttcttgtt 
gtcaagatac 
gcaggtaact 
gaggtgatta 
ggtactggtg 
ttgattactt 
aaaatgccgg 
caggcttcat 
ataaaaggaa 
gcaggaaaat 
tgtctcttct 
aacagcttca 
caatacttca 
tgggtatgta 
ggtagaatga 
ctgaactaat 
gtcccgttct 
ctgcacaaga 



viewer_ 



aagaaccgcc 
attacacgtt 
gagttttgca 
gtgtctgtgt 
gcttgctgtt 
aagctcccat 
ttgcactgat 
ttattcgtgt 
agatttaagg 
caaccacatc 
ccttggcgtg 
tttgattttt 
gtttttttct 
ttgttttact 
gctggagatt 
gttaactaat 
gttttttaca 
ttctatcttc 
gcagtttttc 
tggattccaa 
tccccagatg 
atgaatcaaa 
gaagagaagg 
caaacactgt 
acaacgatat 
tgattacttc 
tatggccctt 
cgctttgaga 
atgattcttg 
tggtctcaga 
tacaatgacg 
atttcagctg 
ggggtaagtc 
ttgttgatat 
ttcttattct 
tctaactccc 
ctgttacagt 
gtgatattcg 
tacaatggtg 
ggtgctgccc 
atttccacta 
gaagataaat 
agagttccat 
atgatgatgg 
atctttcaaa 
tattctgtgt 
gcaagtgcaa 
cagctatact 
tgttttgttt 
ctggttcctc 
tctctggata 
actattggcc 
gatattcttc 
ttacttttgt 
ttggagctgt 
tcgcatacgt 
ggaccaagtt 
atgagtacac 
gaaccaagtc 
tctattaagg 
gaaacaatct 
cctcagagcc 
aagactcttc 
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tttagttaat 
ccattcataa 
gaaaaataaa 
atgtgtggct 
tactctcatc 
tgatgtgagt 
ttgtgcttcg 
tcatcatact 
aaggaatcat 
ctcctaaaga 
agaccttctt 
atttcgaggt 
ctttattcgg 
cgtttagacc 
ttctttccta 
ctctgggtgg 
atgtcggaaa 
ttttgaaaca 
ataaagactt 
cattaccttg 
ggaggtggat 
tgatgtcagt 
caaaggtgat 
tcggtactag 
ccataatcct 
ctgctttatc 
acttggtgct 
ggataatgcg 
gtttcagtgg 
cattcgattt 
atgtggtgat 
ttccactggt 
tactctatat 
cctttttaca 
agtattcgtt 
aaaatctttt 
acctgcctca 
cggtggtgat 
ctgcaccaac 
catggtaagt 
aaaatttcca 
gtgatctcat 
ggcctttcca 
cttcttttgt 
atataatgat 
ctggctgatc 
cgatgttgcc 
tgaagttata 
tgtgaatcag 
tgtctctgtg 
ttttggtatg 
ttgacacgag 
tctattctcg 
ttgaaatttt 
gtttgcttca 
gggagctgga 
catcttaggt 
cgcaatcaaa 
actgttattt 
tccctaaaac 
tattctctta 
ttttgttgct 
gataaggaaa 
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aaattgttca 
aaaaattgac 
taaaagctca 
ttaccttttg 
gtctccttta 
ttcttatcac 
cttacacatt 
aaagtttggt 
ggcagggggt 
tcaacttccc 
cctacttgtt 
ttttccggct 
ctttgttctt 
tttattttta 
atttgttgca 
gatgcttgtg 
ccattatctc 
tacaattttt 
acatttttca 
tgatgcttgg 
atgtaaggcc 
gactgaaaat 
ccagactatt 
attgcctgct 
ctctggcaga 
attgtgaaat 
attatgacaa 
ggcaacccaa 
tctctggcgt 
gcttacacag 
gtaatttctt 
gggtctcgtt 
gagcacttac 
ttttaggttg 
tcacaggtaa 
tttttttttt 
tgtgatcaaa 
tgtgtggatc 
tactcaaaca 
ggttacaaca 
gtttaaacag 
tggattcgtt 
gtggggtgcc 
tgctctagtt 
tatgctctgt 
tttaaagtca 
accttctatt 
atgttgctga 
ggagttgcga 
taagcatctc 
aaagttgatt 
ttggtagtcg 
gttagttttg 
atctgtactg 
attcctgcgc 
ggtttgagtt 
ttctctgtct 
ggatatggtc 
ttgcttctct 
tccatagcaa 
catatttgac 
ggaagcgtcg 
gacagaggga 



ttaattttgc 
tccaatatta 
catttttatt 
tacctaaacc 
cttcattcgt 
ttttcttttt 
gctagtagat 
gcttttttgt 
ggagctccag 
aacatttctt 
ttctgattct 
ttatctgtcg 
cttaacaatg 
gtaagatttg 
tctgtggcaa 
aaccgaatat 
ttacatatgt 
ggtgtttgca 
tgcttgtgtt 
gacaacggtg 
tcaacgattt 
gattttgatt 
ctctttgttg 
gttgttggag 
ttcagtgata 
gggaattttt 
caaagaatat 
ggcgccttga 
aatgttgtta 
caatagattt 
ttgtatttca 
ggttttgggc 
gagcagacca 
ctaaatgcat 
tctttttaac 
aacttacctg 
tcagggaaaa 
tatgctcatc 
agttgccgga 
aagctcaaaa 
aacaaaagaa 
gttaacatta 
ccatcgtttg 
gaggtctgtg 
tgttctgttt 
accggtgctt 
ctcagccgcg 
atcgatattg 
ttctgatatc 
tgagatttac 
tttctctctt 
aagggttgtc 
ttctattctg 
atgagatcca 
ccatcattgc 
tccttcaatt 
tcctgggctt 
cggtccacac 
ttccattgaa 
agattcgagt 
agttcaacga 
ccttcttctt 
agcattggtg 



61621 
61681 
61741 
61801 
61861 
61921 
61981 
62041 
62101 
62161 
62221 
62281 
62341 
62401 
62461 
62521 
62581 
62641 
62701 
62761 
62821 
62881 
62941 
63001 
63061 
63121 
63181 
63241 
63301 
63361 
63421 
63481 
63541 
63601 
63661 
63721 
63781 
63841 
63901 
63961 
64021 
64081 
64141 
64201 
64261 
64321 
64381 
64441 
64501 
64561 
64621 
64681 
64741 
64801 
64861 
64921 
64981 
65041 
65101 
65161 
65221 
65281 
65341 



ggacaagttt 
caatctcaac 
ggaaaacaaa 
gtggttcgtt 
tatagtctta 
ctaatgcttt 
gtttctaaac 
gatttagaag 
taatttcaat 
gtagagaaaa 
aggtttttgt 
atgttatcat 
atcgatttaa 
gctttcagga 
gggaatatta 
agctcatcat 
aaaaaaattt 
ttgaatgttt 
taaacagctg 
atactaggag 
aattgtggtc 
tcctagagat 
tgtatatcta 
agaggttgaa 
attcgtagta 
tgaaagattc 
tcatttaagc 
aaaccattta 
tttttttcca 
cttatactta 
ctattaaatc 
tttgctccgc 
acggtgatac 
gaagtgatta 
cacggtggct 
ctcggtcatg 
cacagaacat 
cttcaatttg 
atttacaaat 
cttcactttt 
aaggaataag 
cagaagaaga 
aggtattatt 
attgaaacga 
tacatgaaaa 
ggcagccttc 
ttctatcttt 
ttgtttttcc 
agaaactttt 
attattttca 
atagatcaag 
gttgttgacc 
ttcaactgta 
gcttaacata 
aagaactata 
ataaaaatat 
ttacaagttt 
agaacacaaa 
cgacatcgtt 
tgagggtact 
cgttatccct 
aatcaacaaa 
tctctctctc 



agatctttca 
aagtacttcc 
gaaaatggtg 
tgttcagttc 
tttacaagaa 
tgtctttgta 
aaatctttag 
cttaggaaac 
agataattac 
aaaagggaaa 
tctctgatca 
ctaaattaat 
ttccgtaatt 
gatcgagata 
ttcttacttc 
tgcttaagaa 
gtttgtttat 
aaattatata 
ctacattcta 
aaaaatgaac 
caatagtttg 
ttatatatag 
aaaaagatag 
cctaagctaa 
tcaaaggctt 
cagccaagca 
aattacgatc 
tcgaataatg 
tagaaacgaa 
tagttattgt 
agtatagacc 
cgtgagagga 
aacaaccaga 
agtcccatcc 
ctctccgcgt 
tttatagact 
gtttcagttt 
tttcttctgc 
cagaactaaa 
tgatgttaag 
agccaagaaa 
gattaaccca 
atcacatact 
tagagtgtta 
gcagagagga 
tcttcaaagc 
ttttcttact 
caatcaaatt 
gtcatttttt 
ttttctagat 
ttttacaact 
attgaaacat 
ttggtttgtt 
tcaataataa 
tgcacctaac 
ctttgtatga 
gcaaattgca 
aaaaaaaagg 
tacctcacac 
ttagtcattt 
ttatatatta 
aatagaaaaa 
tctctctctc 



vi ewer 
aaggtgacac 
catctgtcta 
aaaactcgag 
ctttcacaac 
tgatgaatct 
aatccgaggg 
cttaattttt 
ctgattggtt 
aattaattag 
aatggtcata 
ataaaatagt 
ggacacgcaa 
aagtaagttt 
aagtgtacag 
atttttggtt 
aaatatgatt 
tattctgcaa 
actacaaatg 
taatttgtta 
acagaacata 
tggatacttt 
gtggtgtata 
tgactaattt 
atgatatagc 
aaagatttaa 
aacacttggg 
attattctat 
gagatacata 
aaatagttga 
atagaaataa 
cctcacctac 
gaaacaaatg 
cggtaaatcg 
cggtcaccac 
cactcgtata 
catctcctcc 
taaattcagg 
ttcacgtttg 
agctttaatt 
tcagtctttc 
tctggaaaga 
ctaaccctaa 
acaattgctc 
caaaagaata 
atgatgaaca 
atctcagaat 
tttgactctt 
tgtaaaggaa 
aactttaata 
ttctagattt 
ttttttacgt 
ttccctttat 
gtatgttttt 
ctaacatgcc 
aaaaaaccaa 



agaagaagaa 
tataaggaaa 
taaaagtata 
gtgcacactc 
agcatcgaac 
tctctctcac 
aaaacataaa 
tcgagccacc 
Page 



_fcgi 

aagaagtgaa 
aaagggaaga 
tttcgccatt 
tttggaaact 
tcttaaagag 
aacagaaaca 
ctttttatat 
gaactttaac 
ttgttttttc 
taaaatagag 
atagagagac 
aagttaagat 
gttgaataat 
taagcatgtg 
gtcattttcc 
tataaagttg 
ctattgatct 
tgtttttgat 
gttgtagtat 
aagtaggaaa 
aactttagat 
tatacactga 
ctgaagtaga 
atgaacaaga 
ctattatttt 
gctctgtacg 
ctcttctttc 
tataaataaa 
tgatgacaaa 
aatgatgagt 
gctttactct 
gggaattgtc 
gttagatttt 
gtggctctcc 
aagcttcttc 
gaaggtatat 
aaagaacaga 
attacaatca 
ttcaggattc 
ttttttgtgt 
tgaagaagat 
gatctgaatc 
tgtatcagat 
atagagttgg 
caggaggagc 
ctacaagcta 
ttttttatca 
gaagacccat 
ataataactg 
tcttttacgt 
acttaaaaga 
tcactaaaac 
attattcaac 
ataaattccg 
caaaaccata 
agaatcatta 
ctcccaaaaa 
tctcttttgc 
accgacttac 
gaaattgtct 
ctttcttctc 
aataaaaata 
aaatctgaat 
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gaattctact 
gaagagcaaa 
gttgacttgg 
ttaaatatct 
cattgttgtt 
ctactttgtg 
gtttctcact 
gagaattgac 
ttattaattt 
cgacctttca 
attaataagg 
tactttgttt 
taacgattaa 
aataaggttg 
ttattttaat 
ctttttattt 
ttacgtattg 
catttttata 
ttacttaaaa 
ttggatgaaa 
gtatgaagac 
tttacacata 
gatttactat 
atttaaatgt 
tgcttggaat 
gacactctaa 
ttgtttgttt 
acctcttcca 
atgaaataat 
atatataatg 
ttcactcctc 
aagcggcgga 
actgtacagt 
tcctctcttc 
gtccttctga 
aatatattaa 
accctaactt 
tcatatacga 
ttatcaattt 
tctattaata 
tcatggagag 
tgcttctgac 
gtttcagttt 
ttttgattta 
taccaataaa 
aaacacttca 
tttcatttct 
ttgattgtgg 
aagaaagaaa 
tttcaataaa 
ttgataaaat 
tagcttttgc 
tctatttaat 
aagaagaaaa 
gtattttctt 
cacagctttc 
atatcatcaa 
catagttaga 
agaagaaccc 
gagcggagaa 
tttttctttg 
aaaaatcttc 
tagggttttt 



ctctaccttt 
aaagataact 
cctctgtgtc 
catcacattc 
tactctctct 
attttgatta 
ccaaagtctt 
atataacatt 
ggtcatatgt 
ctcttgcgtg 
caacttttgt 
tgtaaggcag 
tacgacacag 
attgcacgag 
ttccacaaaa 
agttgacaaa 
aattgaaaat 
ttataaatta 
caatacaact 
gtattatcta 
tatagacttt 
ttaagttatg 
gaatttcttc 
taataaatag 
ctacttttcg 
aacataataa 
gttaaatgtt 
caccactttt 
aacatgaaaa 
agtagagaaa 
tctctcctgc 
ggcggcaacg 
aaacgcgagc 
cgccgtacct 
taacctcttg 
tcacaattca 
atagggtttt 
agtgtataaa 
atttgttctg 
gaggtgatga 
ttttctgttg 
aaagacactc 
tagttctctg 
cagagaagga 
gttagagctt 
atccatattt 
ctttgtattg 
ttgaagaaga 
gatccaaagg 
tagttatgtc 
tgtacttgtt 
aaccttttta 
tattcatgta 
attgttataa 
tttgggttac 
actcacaaga 
agatcttttc 
ctcaaaaata 
acacgtacgt 
gaggagtttc 
atttttatta 
acgtttcttc 
gagaatattc 



viewer_fcgi 

65401 atcttttgat ttcaaattct tcacccactg tgtaatttca ctcgtcagga ttcatctgcg 
65461 gaatcatgat tacagattcg atcaccaacg cttctgctac ttcagctccg agagattccg 
65521 gaaagaagaa gagggtaacg ttatcctctt tgataaatct cattcctttc tctgaaattg 
65581 attcaaagtt ttgattttta atggttttgt tattgcatta cgttttgcag aacaataagt 
65641 cggctaagat gaagcagaac aagcttggtc tccgtcgtga gcaatggctt tctcaaggtt 
65701 aaaacttcat ctttctctcc tttaatgttt caattctgcc tgattcgttt ggttagattt 
65761 ggttgtctat gtattgattt tgggtttttg attttgatat tagttgcggt gagcaataag 
65821 gaagttaaag aggagaggag tgttaatcgt agtcaaaagc ctcatcatga gagttcagat 
65881 aaggtgcgta gagaagagga taacaatggt gggaataatc ttcttcatca tgagagtttt 
65941 atggagtcac cttcaaatag ctctgttggt ggtacatatt cgagcactaa cttcagtggg 
66001 agaagtagca ggagtagtag tagcagcagt ggcttttgct ctggtaatat aacagaagag 
66061 gaaaatgtag acgatgatga tgatgggtgt gtggatgatt gggaagctgt tgctgatgcg 
66121 ttagcggctg aggaagagat tgagaaaaag agtcgtcctc ttgagtctgt gaaagagcaa 
66181 gtgagtgttg gacaatcagc ttctaatgtg tgtgattcgt cgattagtga tgcatcagat 
66241 gttgtgggtg ttgaagatcc aaagcaggaa tgcttgagag tgtcatcaag gaagcagact 
66301 agtaatagag cttggaggct agatgatgac cttcgcccac aggggttacc taatttggcg 
66361 aagcagctta gttttccgga gttagacaag cgttttagct ctgtggcgat tccgtcttca 
66421 tgtcccatat gctacgaaga cttggacttg acggattcga atttcctccc ctgtccttgt 
66481 ggatttcggc tctgtctgtt ctgccacaag accatttgcg atggagatgg gcgttgtcca 
66541 ggctgcagga aaccctatga acggaatatg gtcaaggctg agactagtat tcaaggtggt 
66601 ggtctaacaa ttcggttggc tcgttcgtct agcatgtttt gcaagtttta aaaggagagg 
66661 tgcggttttc tcaaccatgt tgtcttttgg aactcgagaa cttaagctct gttttctatg 
66721 tcatctatgg ttctaagtct gaaacactgt ggtgatgatg tagaatgtga tgtgtgaata 
66781 cataaaaggt ggtacagaaa atgattcaaa tacatttaga tagtttcaat aatgaatgct 
66841 atgttctctt ttctaattcc atatgtttgg tctgcattta ttccttgtca aacattattg 
66901 aaggtttaag agttattttg ttgctatggt gaatcctctt gacaagttac tcatgaacca 
66961 aagcttgttt tttagaatca ccattcacca gagatcaact ctcattactt caaattcttt 
67021 taggaaactt ctgattgttt atgattagct aacaaaatca tttattcaca taaagtgagg 
67081 cttcttaaca acttctatta agccagctta caaatctctt gtaaggaaaa aagctatgac 
67141 ccctctaatg aatataatat ataatatagc ttttgctcat ctctatacca tttacattac 
67201 tactatatga ataaacccac tgaattcaat cagcgaaaaa ggccataggg gttggaaaat 
67261 tgtataggtc attaagctgg cgagaatcat cagtgtaggc tcaagtgcat tgagtcttga 
67321 agcttctgta tatgaaaagg ctttttctaa gatccagtca cggaatttgc atcggagagc 
67381 tcagatcttt gcgcgtttga gctgcgagtg aacagggtag acattctctg tttctagctc 
67441 tctcttctga atactctttg tgaaagacaa atcttcaacc ttcattagag aatctcttaa 
67501 tctttttaca tccgagagtt ttaccggctt cagtaagaaa tcttcagccc cttcttcaag 
67561 acatctgaat gacaaaataa taatcacaag aaaatcagtt tgagtaaact ccaatttcaa 
67621 taaagttgat gatagctttg gatcaataag tttttttttt gttgtatatg tagcaaacaa 
67681 tcataaaatg gccagttcgt aattgagttg gccattgtgt gtaacacaaa tacatattcc 
67741 tttttatttt atttggtcta gaggtttcct aatattgtat gcaaagtgaa aaagcatgtg 
67801 aggtggcttt cacaataccc taccaaatat taggcaagca agatcatgta cttattttat 
67861 tgtaatatca catcaccaga aatagaatca aatcccaaag taaagatttt gctggttaga 
67921 aacatcttta tacacaaaat catcttggga cccattaaag atcaccaaat ctcaacattt 
67981 gtttaattat gcaatatcca ccaccaaaaa tggtttaagg aaattaactt ttaaccatat 
68041 gagcaggaac tttactttgt gatctaatcc ctttttgttt tatctaattc tttttttgat 
68101 catctaagac aaagatattc accaaattta ctatagtttg acttaagatt atgatgaagt 
68161 tttataccta tcaatacgag gcaaaatgtt ctcggaggac ataattacca ccggtacttc 
68221 tctaaaagct gaggattcct gtggaaaatc acgtaaaaaa ggattagata aacataaaac 
68281 tcaaattcca ttgactaatt atatcattat atgtttgttt gcttactttg atcttcttca 
68341 agagttcata tccagtcata ccgggcattg agtaatcagt cataattaaa ttaaccttca 
68401 aatcctgaag cacaaatcac gatttaacat attgcttgag agctacggca aaattttgtt 
68461 ttctcttgga aattgtttta tacctcaaaa ccgactgatt tttcctcaac atccaaacca 
68521 aggtattgga gagctcttgt tgcactatca acaacagtaa ctgaacaacc aaaacagagc 
68581 tttttactca gataacttgc ccgaattcag agactgattt ttcaaaatat gagtaataat 
68641 tacctttgca agaagatact ctgagcaaac gctcgatgaa tttacgatca acgtgactgt 
68701 cgtcgacggc aagaacatga agaggatccg gtgatccaaa ctttgaagaa tggttgagaa 
68761 tctccatctt cctcggtagc ataacttcag ccattgatca acgaatgttg gaggatttgg 
68821 aagaaaaagg aagagaaaga tatgatgtga aaccatggtg gcagtggttg ggccatttat 
68881 ataagtagaa agaaagaaag aaagaaataa aagagggaaa aaatatgaat gaaatcgaga 
68941 gattttgcat atctttaaga ttttgtcaat ttgctttcaa aatctttatt ttatatttta 
69001 tataaataat agttcggtgg atttttatta ttaaataagt taaaacaaaa aaccgaaata 
69061 aagtcaaacc aatcggttca agtttagtca aaacgaagaa caaaccagaa aatttggaat 
69121 gggatgcaag atttaaccga cccaaaccga tattcaataa cttgtagaat tcttttttta 
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69181 tttttaaatt atttgtgtgt gtttgtagtt ttttttggta aaagtgtgtt tgtagttgaa 
69241 ttgtggaagt tcacgcattt aacttctaca cttcaatact tcatctacgt agaagttcac 
69301 tttgaggttt tgacttaagc tcaagacaga aaaatgtgaa atcaagaaat cataaactaa 
69361 tactaaaaca ttacacgcat ccttaatcta caattagtaa aacctcttta gattaccacc 
69421 ttttcattca ccaaaaatat aacaaattaa tactaaaggc ccggcccata tgatttggcc 
69481 cagaagagac tttaagtttc ctaatacagt taacggttta ctcagtgaac cggagggaga 
69541 cagcgagatg aggccggaga tagttctgtt cggcgactcg atcacggcgc agtcttttag 
69601 gtccggcggt tggggatctg ctcttgccga cgcttactct cgcaaggctg atgttgtggt 
69661 tcgaggctac ggcggctaca acacccgatg ggctctcttc ttgcttcatc acatcttccc 
69721 tctcgtcagt actttttatc tctctctccc tccctcgagt ctacaaatgt tgatttgaaa 
69781 tttgatctaa acacgaacga attttggtag tcattgggat gattttgttc atgagctgtt 
69841 gtgattgtgt gtatgatctg tgtggatata gatcttgagt tattgtctct tgtgcatcat 
69901 tttttgtttt gcttatgctt gttatggttc agttctgaat ggttttgata tgattctagg 
69961 atgtgttggt tttatgacat tgtcatggat tggttgaagt acgaaagatt tagatttgaa 
70021 ttttgagatg gtaaaaggca attacatctg catatatcat gagaactctt cttgtagtgc 
70081 gtgttgtttt ggtgtgccta tctcagtatg tgttctactc tgtctttttg cctagggctc 
70141 ttcgtctcct cctgttgcta cgacgatatt cttcggtgca aacgatgcag ctctcaaagg 
70201 aagaaccagt gatagacaac atgtgccggt ggaagagtac acagataatg tcagaaagat 
70261 tgttcagcat ttgaaggttt tgatatgctt ctttgatcca ctctaatgca tggacttact 
70321 tttcttgaag tgtgattcct ttaaagacta atgactctgt tttgtagaaa tgttcaccta 
70381 caatgctaat tgtgcttata actccaccac caattgatga agctggacgt caaagttatg 
70441 cagagtaggc tttattatga tccttttctt ctttgcattt ttgtttctca aagcatttag 
70501 tccgacatgt ttcttaaatg agccagtgat tgtgttacat cagatcaatc tacggtgaga 
70561 aagctatgaa agagcctgag agaacaaacg aaacaacagg ggtatatgca caacattgtg 
70621 ttgcattggc cgaggaactc ggtctgcgat gtgtcaactt atggtctaag atgcaggaaa 
70681 ccaatgattg gcagaaaaag tacctaaggt ctgtatctaa gtctgatctg aaatgttgtt 
70741 ggtttttcac aaacactcat ctcctcctca atcatgtttg ttgtttataa atggttcttg 
70801 ctcgttgttg ttggctataa gcagtgatgg gctccatctc acgcctgaag gcaatggggt 
70861 agtttttgat gaagtctcga gagtttttag agaagcttgg ctctctcccg aagaaatgcc 
70921 gtttgatttc ccccatcatt cgcatatcga tggtaaaaac ccatcgaaag cttttgaaga 
70981 gcgttgctta taacgatcat ccccaaattc atgagcaggt ttgttttgat ttaaattcat 
71041 gaacacgttt caatgttgtg atttagaaaa ctctcggatg tgaataaata cctaaaaagt 
71101 gcatcatcac tagagatcgt tttcaagaga aatgaactta tgatgtactt actatatgtt 
71161 gtgacttttg acttatgtac ctgcactagc tttctatctt ccttgctata tatttcagtc 
71221 tgaaagattt tttttaatct tcttttcaat gtcaaatact cgtataattt gattgcttct 
71281 ctactactaa ctagttgatg acggcaagaa aatattacag ggccttatac agataaatta 
71341 agagcccagt agagttaaat ttggaatgtg agcaattggg ccttaaccaa acttgcccaa 
71401 tctcattaga atctaaccag ttggttatga taaataaata tgaccgtacc aacgagattt 
71461 gcaatatctc gtgcatctac attcatccga cgattttgga gtcgaaaaat tgaagttatt 
71521 caatagtttt tgtaatatag agctatatat gttaccaaaa gtaaatgggc actacttata 
71581 tatatcaaga aacattacac ctcaaccaca cgaacacaca caaacgaaat atctctctga 
71641 atactctagt caagattact aattaagatt actctcgtaa ataaccacca attacgaaag 
71701 taaaactggc ttagcaaaca aacccataaa taatttgaag tgcttctcta gtctccaact 
71761 actattacta ctactactag ttgatgacga caagaaaaaa gaagttctga ttaacttatc 
71821 aaaccaagga gtttgtttta gtggacgttc catagccatt catcaaacca ttccacgacg 
71881 aacctaaacc gttgatataa ccaccattgc cgtatccacc accgtcggat tttcctgcgc 
71941 ctccgctacc accaccattg gagtagcatt gatcttgctg ccaatcaagc gataacaact 
72001 tcggatttgg cttcacatcc attattgttg ctaccctttg atgatcttct tgatgattgt 
72061 aatggtgatg atcataatta gatagcataa gtctttggca tgtcgatata tccatgagac 
72121 caccaccatt tccattgcct cccgtagaaa tcccattaaa tccaccattg ttgttgttgt 
72181 tgttaagacc tacaccgtga ttcagaccca tgtgatgatt atgatgatga tgatgatctc 
72241 cgttacttcc atgattaacc atgaccaggt tgtcattgtt cactcccatg agatcaaact 
72301 tactgtccaa gaaatcaata ggtctagggc tctgcgaaag caaaccgcca tacttgctct 
72361 ccaagaaacc aacgttacca tgctccggag ttgagtaaga ccccatcatc ccaccaaaat 
72421 gtgaaaaccc tagaggagaa tgttggtaat tttgatgaga atgtgctaaa gccataagat 
72481 cagaggtatt ggcggtaacg atgttggatg gttttttgcc ggaagaagtg gaggaggagg 
72541 aattagagga agatggtttc ttgtttttac ggcatccacc accaaccgga atattcctta 
72601 gagttccgcc ttttgtccag taacggcgac aagtcttgca gaagtaacga ggctgagaga 
72661 ggctgtagtt attgtagtaa cagaacttag tatgtgttga ctcgcaacga ggacactttt 
72721 gaggatggtc gtgaggtgga cgcagcctcc ttccaccgtc catcagagct gcagcggcta 
72781 cagccacggc cgaggcttgt ggtctagtgc tgcaagctgc tagtatgtcg gctgctgacg 
72841 gagaattcgt tgaagagtct aacatgcttc ctcctgatga ctcggattcc taacatttca 
72901 atttacagaa ccatatgaaa atgtggaaaa taaggacgtg ataaacacaa acaggtcttc 
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72961 catttgtata ttgacattta ccttagacat ttgttaagaa ataaattttg cttaaaatgt 
73021 tacaaggctt atgttcattt ttggaaaaga aacacaaata caaacgatgg aggtaggtct 
73081 aagtgaagat acctggagcc aatcagaatc catgcaaact tgaagagaag tgagacccat 
73141 tttgtgttct gtatgtttgt ttagtttgag ggagagtgag agtttttaag acaagttcct 
73201 gaacaaaatc tagagagaga aggagaagag agaaatgtga gagatgatga ggcaaggaag 
73261 agtttggggt tgggatgtga ataagaagga aacaagaaga ggacccttct tctcctcggg 
73321 attgctgtct ccactcaaag ctacttagtt ctactactta acttaacctt attattagtt 
73381 cacacttaat tattattttt ttactttttt ttttttaaat gtttgaagtt taatacttat 
73441 tttgatacta aaataaataa tttcgtcaaa aaaatgctta ctgtaactat ctgaaattca 
73501 acaattgatt ttgatcgtgg ataaattcca agtactttat tagaaataaa aatgtctaaa 
73561 tatgaagaca ttatttaatt aatcaatatg ttctgtttcc agttacaaag aaaaaactct 
73621 ttcaaaattt tgattttgag aaagttaata cgtctcgctt tggtgtgatc atgataaaag 
73681 ttaaaacttt aatttcgagt tatttttgta ttacaaatgt ctataaatgt ataaagatgg 
73741 accgtatata cggtcggatg tggcgaggaa aaagaaagcg tcggtggttc caaaatccac 
73801 attctttggt gggtctacgt caacttgacc aatcatcttt atcaatctaa cggttaagat 
73861 caaacagtgg gacctaaatg gacaacgtga gccgttagat gggttcagaa atagcggctt 
73921 gatcttcaca caacagagac aaaagtgaga gagaataata tctttttttg aagttttgtc 
73981 tctctgtggt ttttcagact tacgataaag aaggacgagt tttgataact taggtgggcc 
74041 tgttaatggc tccactcgct cgctcctctc aagcaaagta tctattctct tgccacctgt 
74101 cactttttct gcttcttcta ccatgtggta atatgattca agtttttatt tttttgactt 
74161 cttgaatcat tagttaatta tttgaagagc taaactactt ttgatgtttt tcttattact 
74221 aagtttcgaa attaaagtta aaagagtttg atcgatggaa aaagaagagc aagagacaaa 
74281 agtttgaggc tgtgactgtg tttttttatc aactgaaaaa attaggtttt caaagttctt 
74341 tttcaactat aaaatcggta tttcataaat aatactatca agtaattttg ctagtcgcaa 
74401 taatactttt aacataacaa ccgattattt aagcttattg tctttttcag ctgattcagt 
74461 tttggtactt acgtatatat tattatcata ggttaagaaa aaaatgttgt tatcataggt 
74521 gaaatcattt tatttgcgta catgaaattt atattagtat tttgttaagt tgatcgtgtt 
74581 taatttgtgt gttaaatcat catatttttt ttgaattgag taccacatta cacttttaaa 
74641 ttagaaacat attcatctga cggtaggata agaagagtct aaagttggga attagtaaat 
74701 atacttgtat gttggaaaat gttaaaagtg gttgacgatg aagtaatctt gttacgaaag 
74761 aattccccct tgggccttaa ctgatccttg aagaaaagag gttattttta atctgttttt 
74821 attttttggt ctttgataaa ttctcttttt ttgtaagtaa aagtttccat cttattcgcc 
74881 cttcaatgta taattaagta accttcataa tataatatat atactatata taggttagag 
74941 aatagaggct caaactttga atttaacgtg cagtttactg ataacattga gtgttttcat 
75001 aaggatagct cagataagaa acagtttaat tatcaaattt aagcgaaact aagattgtat 
75061 attttctggc gggaaacata gaaaccattg cgattccact aaagttcact aaaataaaaa 
75121 aaaataaaaa aagagactta cttaagagtt tgtttcttat agcttaaaca aacaaatatt 
75181 ttgatgagct gatggtggga tttcaaatcg aaattccgcc cgaggcccat gccattataa 
75241 tgtgacacat gctatataca tggactacaa ttaaatattg gaaagtggag gacgattaat 
75301 atctacatat aagactaggc aatagcaata ctatagtttc tagaatttga tttcaatgtt 
75361 tttttttttc cttcgataac tttattaatc atcatggttt acatcattgt ttataagagg 
75421 acatgagaaa tgtaggacat gaatgataca atgcataatt gagagggctt gagacagcca 
75481 ttttagctaa cggatctgca cacgaatttt gctcccgatg ccgaaatgta cttcacctgt 
75541 gtaaatgttt tattgatgat taaagatcac aataaatcaa aattttcata ttaaactgat 
75601 ataatctatt tgtattaaaa tgatttttgg tagtattcct aaaattgtca tatggaaacc 
75661 aaagattgaa acgaatcaaa cctcgttata attataccga catttgttac atgcacgatt 
75721 atacaatacg gttaaaatga tgttattaac aaattgtaat catctaagtt tatcatacaa 
75781 tacgaataag tgagtcgaaa atttaataaa ccttaaaggg aaagcttcat aactatatgg 
75841 gacaagtggg aaactgaaga ttgtaaggat ctagggagaa tacttcatag ttggttcaca 
75901 tggttttttc ttttaaaata gaacttataa aaagaagaaa ggaaagagga ataaaagggc 
75961 atcgaaaatg gtgtgagaaa gaataaatta cacaagataa gctaagcgtg acaaagacaa 
76021 tttctttggc acctatatat ctctatttag tgagacccac tttttaaagt taacaaaagt 
76081 atatctgtcc cgcgtatctt tgttctattg catcactcat tacttgtcat tacatcatca 
76141 taagttatga ttcacaacat catgagattt tcagtctagt cctataatat tgtgatattt 
76201 ggaaaaaatg aagtatatgt aaaatggagt tgatgtaagt ttaagttaca tactcttaag 
76261 gattatatgt aaatttgtac aaacaggaaa attggatact aaaagaagca tatcagaaaa 
76321 caaaaattta aaacttccta acaacttggt tttacccaaa ccgaaataaa tcacttccaa 
76381 accaactgat caaagaaaat gatcttcctt taccgggatc acgactgaac cagcacacta 
76441 atgaacataa accatgtcta attgagatca caaacactac aagagtatta tattcaaaat 
76501 tctgtctatg tatttcttct tgaatgttat tctgattatg cttcaactca accatatgta 
76561 tgcggaattt gaatatttct accatatatt tatcattata gctcagtgaa acaatggaat 
76621 ggattacata tgctttcata aaggttgaga tacctatttt tgctcaatat caagatgtca 
76681 aaccttatgc ttatccaacg aaatttgaaa taatattcga caagaaaagt atattaaata 
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76741 agttgtatta ttctccttta gtataattat 
76801 gtacctctat attttaaagt ttaaatcatt 
76861 aatgaatgga cgtaaattgt tcgatcgatt 
76921 atctagttaa taagcgttta agaggatggt 
76981 cattagcacg tcacgactgt tcaccattct 
77041 ttgcagttgt aggcagagga ggtaacaaat 
77101 cgatttctcg atcatccagg ttctctatga 
77161 ataaaccatg aagaagagaa attaaatgca 
77221 acaacaaaca aaccggtaac agttcgacta 
77281 gaatctcagc tttagcgagt ttgaaatctt 
77341 ctcgtgtttg agtggaagca gcagtctcca 
77401 ccaattagca acaaaagtgc actcttaaga 
77461 agaaccttgt attctgatct agcaattgga 
77521 cctctcgagt taagaaagtc aagcacttcg 
77581 actctgcaac aaccacacca aattttaact 
77641 acaatggaag atggatgata cattttcatc 
77701 aggaagcttt ttcttcaacc aaacgaagtc 
77761 aacgatgctc caaaatcaga gtttttgctc 
77821 aggaacagat gattctcgtt cccacaaatc 
77881 cgtttctaaa tcgaaaatat ttaggtcacg 
77941 agcttaaagt gaaacccttg gattcgatca 
78001 aagtaccttc tcttctttga cggaaaggat 
78061 tgactcacaa cacacaaaat atcaacgtca 
78121 gagtattacc aaagctacta attaa 



-fcgi 

agaacatatt cctctacact tttgtgggtc 
tagtatggac ctgttttttt tttctttgtt 
atcttcttaa cttaaaagat aacaaactca 
tacaaaatca aaacataaac tcaacaactt 
ctgtttcttc ttcatcatca tctttaggac 
ccttcacaag ctctaatatc ccatcagtgt 
tctacaagag agtcacaatc aacaaatgtt 
gtgatagaaa tggtagtgta taagctagaa 
tagaagaagg ccggagattg atgatattga 
tacacttgtc tgcgaatttg ttaatgctct 
ccaaataatc atagacctat aaagatcatt 
ccaaatcaga agagagatat tgcaggcaag 
gctataactc ttgtagtatc ttttgatgca 
aaattggtca gtgctcctgc atttgccttg 
acaaaaatag agaaggaatc gaacaaaaac 
tcttaggttg agcagagaga cttcaaccac 
gttttaacaa tatgggaaga gaacaacact 
ctgaaaaatt caatgggaac atcaacatca 
atgatgcaat gggaacatca acatcaataa 
ttcagtacta agcaccttaa tatgaatcaa 
aaaataatga ccaatttaag ggaagaaaat 
tagttcaaat actagaagta gctcgctgat 
cgtaattaag atcaattact agttggattt 
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Boronatdxr 

AF148852 1775 bp mRNA 

Arabidopsis thai nana 1-deoxy-D-xylulose 5- 
reductoisomerase (DXR) mRNA, complete cds 
AF148852 

AF148852.1 Gl:8131927 



linear PLN 
phosphate 



01-JUN-2000 
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AUTHORS 



TITLE 



JOURNAL 
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TITLE 
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Carretero, L 
, Rohmer,M., 



, , Ahumada.i. , 
Ferrer, A. and 
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Arabidopsis thai i ana (thale cress) 
Arabidopsis thai i ana 

Eukaryota; vi ridiplantae; Streptophyta; Embryophyta; Tracheophyta; 
Spermatophyta; Magnoliophyta; eudi cotyledons; core eudicots; 
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1 (bases 1 to 1775) 

Campos, N., Lois,L.M., Cunillera,N., carretero, L. , Ahumada,i., 
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Isolation and characterization of a cDNA from Arabidopsis thai i ana 
encoding 1-deoxy-D-xylulose 5-phosphate reductoisomerase, the first 
committed enzyme of the non-mevalonate pathway for isoprenoid 
biosynthesis 
unpublished 
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Boronat , A. 
Di rect Submission 
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/moT_type= M mRNA" 
/cul ti var= M Col umbi a" 
/db_xref= n taxon:3702" 
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/map= M between LFY3 and m211" 
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/gene= M DXR n 
86. .1519 

/gene= ,, DXR" n _ 

/note= M confi rmed by functional complementation of an 
Escherichia coli dxr deletion mutant" 
/codon_start=l 

/product="l-deoxy-D-xylulose 5-phosphate reductoisomerase 
/protei n_i d="AAF73140 . 1" 
/db_xref="Gl: 8131928" 

/translation="MMTLNSLSPAESKAISFLDTSRFNPIPKLSGGFSLRRRNQGRGF 
GKGVKCSVKVQQQQQPPPAWPGRAVPEAPRQSWDGPKPISIVGSTGSIGTQTLDIVAE 
NPDKFRWALAAGSNVTLLADQVRRFKPALVAVRNESLINELKEALADLDYKLEIIPG 
EQGVIPVARHPEAVTVVTGIVGCAGLKPTVAAIEAGKDIALANKETLIAGGPFVLPLA 
NKHNVKILPADSEHSAIFQCIQGLPEGALRKIILTASGGAFRDWPVEKLKEVKVADAL 
KHPNWNMGKKITVDSATLFNKGLEVIEAHYLFGAEYDDIEIVIHPQSIIHSMIETQDS 
SVLAQLGWPDMRLPILYTMSWPDRVPCSEVTWPRLDLCKLGSLTFKKPDNVKYPSMDL 
AYAAGRAGGTMTGVLSAANEKAVEMFIDEKISYLDIFKWELTCDKHRNELVTSPSLE 
EI VH YD LWAR E YAAN VQL S SGAR P VH A n 

BASE COUNT 514 a 329 c 418 g 514 t 

ORIGIN 

1 acactgttta tctgattcgt cttctctgat aatcaagagt agtagtgcgg ttctctggaa 
61 aatattcgat ttttaaaaga ctctgatgat gacattaaac tcactatctc cagctgaatc 
121 caaagctatt tctttcttgg atacctccag gttcaatcca atccctaaac tctcaggtgg 
181 gtttagtttg aggaggagga atcaagggag aggttttgga aaaggtgtta agtgttcagt 
241 gaaagtgcag cagcaacaac aacctcctcc agcatggcct gggagagctg tccctgaggc 
301 gcctcgtcaa tcttgggatg gaccaaaacc catctctatc gttggatcta ctggttctat 
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361 tggcactcag acattggata ttgtggctga gaatcctgac aaattcagag ttgtggctct 
421 agctgctggt tcgaatgtta ctctacttgc tgatcaggta aggagattta agcctgcatt 
481 ggttgctgtt agaaacgagt cactgattaa tgagcttaaa gaggctttag ctgatttgga 
541 ctataaactc gagattattc caggagagca aggagtgatt gaggttgccc gacatcctga 
601 agctgtaacc gttgttaccg gaatagtagg ttgtgcggga ctaaagccta cggttgctgc 
661 aattgaagca ggaaaggaca ttgctcttgc aaacaaagag acattaatcg caggtggtcc 
721 tttcgtgctt ccgcttgcca acaaacataa tgtaaagatt cttccggcag attcagaaca 
781 ttctgccata tttcagtgta ttcaaggttt gcctgaaggc gctctgcgca agataatctt 
841 gactgcatct ggtggagctt ttagggattg gcctgtcgaa aagctaaagg aagttaaagt 
901 agcggatgcg ttgaagcatc caaactggaa catgggaaag aaaatcactg tggactctgc 
961 tacgcttttc aacaagggtc ttgaggtcat tgaagcgcat tatttgtttg gagctgagta 
1021 tgacgatata gagattgtca ttcatccgca aagtatcata cattccatga ttgaaacaca 
1081 ggattcatct gtgcttgctc aattgggttg gcctgatatg cgtttaccga ttctctacac 
1141 catgtcatgg cccgatagag ttccttgttc tgaagtaact tggccaagac ttgacctttg 
1201 caaactcggt tcattgactt tcaagaaacc agacaatgtg aaatacccat ccatggatct 
1261 tgcttatgct gctggacgag ctggaggcac aatgactgga gttctcagcg ccgccaatga 
1321 gaaagctgtt gaaatgttca ttgatgaaaa gataagctat ttggatatct tcaaggttgt 
1381 ggaattaaca tgcgataaac atcgaaacga gttggtaaca tcaccgtctc ttgaagagat 
1441 tgttcactat gacttgtggg cacgtgaata tgccgcgaat gtgcagcttt cttctggtgc 
1501 taggccagtt catgcatgaa gaattggttg ttggaagaac ataaggaagc ttctgaggaa 
1561 atgttgaaag aagattagtg tagagaatgg ggtactactt aatagcgttt ttggcaagga 
1621 ttatggattg tgtagctaat ttatctgtga tccgaacaag ccaaactgat aatttgaaac 
1681 catttttacc aataaaaccg agcttaattg tttcacatta tatgattaat tacattcatc 
1741 taagggttct tgaaaaaaaa aaaaaaaaaa aaaaa 
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